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,y+--. EXECUTIVE SUMMARY 

OHM Remediation Services Corp. (OHM) will construct a bioremediation cell approximately 86 feet 
by 150 feet by seven feet deep. This cell will be double lined with 60 mil HDPE on the bottom, a geonet inner, 
and 80 mil HDPE on the top. In addition, OHM will construct two concrete footings, approximately 11% feet 
by two feet by 150 feet in length. These footings, constructed of 3,000 psi concrete with two #5 rebar running 
longitudinally, will be positioned on each 150 foot edge of the excavation. They will provide a footing for the 
gantry rail system (supplied by J.R. Simplot and installed by OHM with Simplot supervision), as well as an 
anchor trench for the liners. 

Subsequent to the installation of the rail system, OHM will supply a 35 ton crane with operator to 
assist Simplot personnel with the set up of the gantry system, which will operate on the rails. 

After the system has been set up, OHM will commence excavation of approximately 500 cub:ic yards 
of contaminated material from Site 7. This contaminated material will be brought by truck to a screener, 
supplied by OHM. After being screened, the material will drop onto a conveyor, which will discharge directly 
to the J.R. Simplot-supplied “fluidizer,” where it will be mixed with water and pumped into the lagoon for 
bioremediation. 

After the Site 7 excavation is completed, as determined by the Navy construction representative, OHM 
will backfill the area, add a layer of topsoil to grade, and hydroseed the area with erosion control matting, 
stapled in place over the hydroseed. 

* 
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4---Y 1.0 INTRODUCTION 

OHM Remediation Services Corp. (OHM) has been retained by the Department of the Navy, F,acilities 
Engineering Command (NAVFACENGCOM), Norfolk, Virginia, to perform a treatability study of explosives 
contaminated soil at Site 7, and a bioremediation cell construction at Site 22, Yorktown Naval Weapons 
Station (Yorktown NWS), Virginia. 

The treatability study consists of the excavation of approximately 500 cubic yards of explosives 
contaminated soil at Site 7. The excavated soil will be transported by dump truck to a screening operation at 
Site 22. Subsequent to screening, the material will be conveyed to the “fluidizer” supplied by J.R. Simplot. 
After mixing with water, the material will be pumped to a double-lined bioremediation cell, constructed by 
OHM and operated by J.R. Simplot. 

This planned action is consistent with the plan developed by Baker Environmental. The Work Plan 
describes the procedures to be followed by OHM in performing this work. 

OHM’s scope of work can be summarized as follows: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Prepare site and install erosion and sedimentation controls at Sites 7 and 22 
Excavate bio-cell 
Install dual HDPE liner system 
Excavate and form footings for gantry rail 
Pour 3,000 psi concrete footings 

9. 
10. 
11. 
12. 
13. 
14, 
15. 

Install anchor bolts in concrete footing and install and grout rail 
Erect J.R. Simplot gantry equipment on rail system 
Excavate approximately 500 cubic yards of explosives contaminated soil from site 7, under the 
direction of the Navy construction representative 
Transport excavated material to Site 22 via dump truck 
Screen 500+ cubic yards of explosives contaminated soil at Site 22 
Load screened, contaminated soil into J.R. Simplot-supplied “fluidizer” 
Convey rock and debris from screening operation to the apron of the bio-cell 
Decontaminate screener debris on the bio-cell apron, using high pressure steam cleaners 
Transport resultant uncontaminated debris to a stockpile at Site 22 
Perform site restoration activities at Site 7 (backfill, loam, hydroseed, and erosion control 
matting) 

16. Perform project management in accordance with delivery order and program requirements 
17. Coordinate with Base personnel and other contractors 
18. Perform quality control testing to document compliance with specifications 

Specifically excluded from OHM’s scope are the following tasks, which are integral to the success of 
the project: 

1. Perform post-excavation sampling 
2. Delineate waste limits 

The conceptual approach to this project has evolved from a number of draft submissions, several 

/r--x 
meetings with regulators and technical personnel, the specifications, drawings, and other miscellaneous 
information provided during this submittal. 
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IA’TRODUC.TION 

1.1 SITE DESCRIPTION 

Site 7 is located at Yorktown NWS, Virginia, and consists of approximately 500 cubic yards of 
explosives contaminated soil. The actual area of excavation will be delineated in the field by Baker or Navy 
personnel. The area will be excavated to a depth not to exceed three feet, due to existing groundwater 
conditions. It may not be necessary to excavate to the three foot level, based on field test kit conditions at the 
time of excavation. 

Site 22 is located approximately %i of a mile from Site 7, and is the location of the bioremediation cell 
construction. The cell will be constructed to a depth of seven feet and an overall size of approximately 86 feet 
by 150 feet. In addition, Site 22 is also the area where OHM will screen the contaminated soil excavated from 
Site 7, and where J.R. Simplot will “fluidize” the screened soil prior to its being pumped into the 
bioremediation cell. 

1.2 CONTAMINANTS 

The contaminants present at Site 7 have been identified as follows: 

. 2-4-6 TNT up to 20,000 mg/kg 
l RDX up to 14,000 mg/kg 
l HMX up to 3,200 mg/kg 
. Amino-DNTs up to 84 mg/kg 

OHM Project 18757WP Yorktown Naval Weapons Station - Yorktown, Virginia 

l-2 

August= 



,P=% 2.0 RESOURCES AND PROJECT ORGANIZATION 

This section details the equipment and materials which OHM anticipates utilizing during the source 
removal at Sites 7 and the cell construction at Site 22. 

2.1 EOUIPMENT LIST 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Stake-bodied truck, pick-up truck and van 
Case 580 Rubber-tired backhoe 
CAT 225/325 excavator 
Morbark 150004/chipper 
CAT D-3 bulldozer 
CAT D-6 bulldozer 
6 CY dump truck 
Case 5 86E forklift 
Ditch Witch 3500 
D.D. Roller, wack behind 
JD 6440X.T. loader 
CAT 963 track loader 
Power screen 
3,000 PSI pressure washer 
Roll off containers 

,&=-. The equipment listed above will either be OHM-owned equipment from the Windsor, New Jersey 
operations center or will be rented from local vendors. Not all equipment listed above will be present: on site 
for the entire duration of the project. In the event that specific pieces of equipment are not available, OHM 
will use equivalents. 

2.2 MATERIALS LIST 

OHM anticipates utilizing the following materials on site: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Straw bales 
Seed/fertilizer/mulch 
Silt fence 
3,000 PSI concrete 
Sand 
Backfill Material 
16 oz. Geotextile 
Topsoil 
Poly cover 
High-visibility safety fence 
60 Mil HDPE 
80 Mil HDPE 
Geonet inner 
Anchor bolts and nuts 
Backflow preventer 
Grout 
Erosion control mat with staples 
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RESOURCES AND PROJECT ORGANIZATION 

,P--. 2.3 MANPOWER REOUIREMENTS 

OHM will mobilize a crew that will perform the excavations and backfilling at each of the sites; and 
coordinated transportation and disposal crews will be mobilized from OHM’s Trenton, New Jersey and Glenn 
Allen, Virginia resource centers. 

2.4 MANAGERIAL APPROACH TO CONSTRUCTION 

OHM’s approach to project management is to place the management at a level close to the client. 
OHM’s project manager works directly with the client to achieve the client’s satisfaction with the project. 
Therefore, the project manager will have overall project responsibility to the client from a schedule, cost, and 
resources aspect. OHM assigns a project superintendent to be responsible for accomplishing the work in the 
field. The project superintendent reports directly to the project manager. The project superintendent is 
responsible for the day-to-day activities in the field, and will work closely with the J.R. Simplot management 
and supervision team. 

The project manager and project superintendent will jointly develop the project schedules and lbudgets 
and work to achieve these goals over the duration of the project. The schedule and budgets also include the 
resources required. The required resources will be reviewed with OHM’s regional resource manager to 
schedule the necessary resources for the project. These activities are part of the initial planning activities and 
act as a baseline for measuring the progress of the project. 

OHM will also provide a project accountant (PA) to assist the project superintendent in compiling the 
daily site costs and assist in procurement activities. 

2.5 PERSONNEL - DUTIES AND RESPONSIBILITIES 

2.5.1 OHM Responsibilities 

The responsibilities of OHM are: 

l Perform the remedial activities defined in the Work Plan and required under delivery order #113. 

l Prepare bi-weekly production performance reports. 

l Prepare and submit to the Navy monthly status reports containing such information regarding 
percentage of completion, unresolved delays (encountered or anticipated) that may affect the 
schedule and a description of efforts made to mitigate those delays or anticipated delays, revise 
construction schedule, listing of activities scheduled for the next month, and other information 
relating to the progress of construction as is customary in the industry. 

l Initiate, maintain, and supervise all safety precautions and programs in connection with the work. 

l If conflict, error, or discrepancy is found in contract documents, report to the Navy Technical 
Representative (NTR) in writing before proceeding to obtain a written interpretation or 
clarification from the Navy. 

,f+-- 
l Notify the NTR representative in writing of any subsurface or latent physical conditions 

encountered which differ materially from those specified or indicated. 

l Implement the Contractor Quality Control Plan (CQCP) and establish chain of command. 
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nenbddl~efomlcorpntla RESOURCES AND PROJECT ORGANIZAlTION 

l Provide a project superintendent, who will not be replaced without written notice to the Navy; the 
project superintendent will be OHM’s representative/manager. 

l If materials or equipment, or specific means, methods, techniques, sequence, or procedure of 
construction is indicated in or required by the contract documents, furnish or utilize a substitute 
acceptable to the NTR if needed. 

l Procure subcontractor services; submit these services to the Navy for acceptance. 

l Maintain at the site two record copies of all as-built drawings, one copy of specifications, 
addenda, written amendments, change orders, work directive changes, field test records, field 
orders, and written interpretations and clarifications. Upon completion of the work, deliver these 
records to the Navy. 

0 Accurately track project cost, prepare performance reports bi-weekly. 

* Coordinate internal resources to meet the project schedule. 

l Communicate with the ROICC and RPM so that project information can be dissemmated to 
interested parties. 

2.5.2 Responsibilities of OHM’s Project Management Team 

The NWS Yorktown Explosive-Contaminated Soil Removal action will be led by a project-dedicated 
team who is responsible for the management and completion of the overall project and primary components 
of design and remediation. 

The project manager will have the overall responsibility for project efforts including technical, 
schedule, and budget aspects. The project manager will be responsible for the day-to-day management and 
integration of all elements of the project and will be accountable for each activity. Supporting the project 
manager in the field will be the site superintendent, site safety officer, PA, and other support personnel as 
needed. 

Responsibilities and authority of the project manager and supporting field personnel fundamental to 
the project are discussed in the following sections. 

Since the NWS Yorktown project is relatively small, OHM proposes to use the site superintendent in 
a dual role as superintendent and QC manager. OHM’s site superintendent will coordinate and manage field 
activities as well as assure field activities will comply with the QC plan and project specifications. 

2.5.3 Project Manager 

The project manager is the person in charge of the overall project and has full authority for 
coordination and direction of the project. The project manager will communicate directly with the NTWRPM. 
Specific responsibilities of the project manager include: 

l Interpret and plan overall work effort 

. Approve work products, plans, and deliverables 

l Overall responsibility for preparation and planning of documents for the work 
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RESOURCES AND PROJECT ORGANIZATION 

l Respond to resource requirements by defining resource needs and securing the commitments for 
staff and equipment 

l Monitor subcontractor performance, schedules, budgets, and invoices 

l Develop, review, and meet work schedule and budget objectives 

l Ensure technical adequacy of field, laboratory, data management, and construction activities 

* Prepare for and attend meetings with the Navy, as required 

l Document the need for contract modifications, if needed. 

To carry out these functions, the project manager will have the authority to: 

. Make work assignments for staff and subcontractors 

l Allocate additional personnel as needed 

* Establish work budgets and schedules with milestones 

* Approve subcontractor work and invoices 

A 

l Communicate with the site superintendent about day-to-day activities and alert the program 
manager and/or the project engineer to potential problems 

l Maintain OHM quality standards 

l Review and approve invoices 

2.5.4 Project/Site Superintendent 

The site superintendent is the OHM contact at the site and is responsible for performing the 
remediation activities in accordance with the work plan and other project plans and specifications. The site 
superintenent’s responsibilities include, but are not limited to: 

l Implementing the day-to-day aspects of the Health and Safety Plan (HASP), and workplan 

l Coordinating engineering activities at the site as directed by the project engineer or project 
manager 

l Managing the day-to-day execution of the project at the site including administrative and 
procurement activities 

l Monitoring work progress and schedule, and advise project manager of variances 

l Implementing state and federal regulations pertinent to the work 

l Assisting in preparation of work progress schedules, project reports, “as-built” drawings, and 
required compliance submittals 
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RESOURCES AND PROJECT ORGANIZATION 

l Compiling the daily logs into a weekly report which will be forwarded to the project manager 

* Attending work progress meetings 

l Reporting to the project manager changes desired in the contract’documents so that required 
review and approval can be accomplished prior to when the change is made, and reporting for 
review and approval changes necessitated by unanticipated site conditions 

0 Procuring, with approval of the project manager, subcontractor services, vendor services, and 
materials 

l Ensuring that remedial rework is subjected to the same quality requirements as the original work. 

The superintendent, in his role as NWS Yorktown site QC representative, will be responsible for 
coordinating inspection and surveillance activities. The superintendent will be supported in the field by a 
sample technician and geotechnician, as needed. The technicians will assist in or conduct inspections and/or 
surveillances to monitor completion and corrections of work performed on site. The superintendent and the 
technicians will monitor the full site activities on a periodic basis. The results of inspections and surveillances 
will be documented in a report describing the events reviewed that day. The superintendent will (also be 
responsible for: 

l Day-to-day coordination of technical activities 

l Reviewing results of on-site verification testing and inspection reports. 

l Implementing appropriate provisions of this plan. 

l Serving as the collection point for remediation-related nonconformance. 

l Perform, or cause to be performed, daily inspections and tests of the scope and character necessary 
to achieve the quality of construction outlined in the plans and specifications for work under the 
contract performed on or off site. 

l Maintain the latest applicable drawings and specifications with amendments and/or approved 
modifications at the job site and assure that they are used for shop drawings, fabrication, 
construction, inspections, and testing. 

l Maintain marked-up drawings at the site depicting as-built conditions. The drawings lwill be 
available for review by the government at all times. 

l Hold and preside over bi-weekly quality review meetings of the site work being performed, and 
review proposed work procedures and type of work scheduled. 

l Maintain a contractor-generated submittal register, ENG Form 4288, for the duration of the 
contract. A review of the register will be performed at least every 14 days in conjunction with the 
scheduled dates on the register and in relation to the actual work status. Appropriate actions will 
be undertaken should slippages or other changes so necessitate. 

l Review shop drawings and/or other submittals for compliance with the contract requirements prior 
to their transmission to the government. 
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l Establish and maintain a Rework Item List of work that does not conform to specifications. Track 
and monitor the items on the list to assure the rework inspection and testing activities and 
frequencies are in accordance with the contract requirements. 

l Attend and assist the government at the prefinal inspection and the final acceptance inspection. 

. Confirm the quality and quantity of materials delivered to the site as referenced by the project 
specifications and/or design drawings. 

2.5.5 Site Safety Officer 

The site safety officer (SSO) is responsible for implementing the HASP which satisfies federal, state, 
and local regulations and is consistent with site conditions. The site safety officer may take actions 
independent of the project group to stop the project, if required, for compliance with the HASP. 

The site superintendent is responsible for the day-to-day implementation of the HASP during site 
activities. The site safety officer will oversee this day-to-day implementation, including the following 
responsibilities: 

l Directing the entrance and exit medical physical requirements, if required 

l Approval of personnel protective equipment and safety procedures specified in the HASP 

l Overseeing the maintenance and use of field monitoring equipment necessary to define on-site 
hazards associated with remediation 

. Designating appropriate personnel protection level; determining protection level upgrades and 
downgrades as site conditions permit 

l Providing necessary guidance to the project staff so they can safely perform their funcnons in 
accordance with federal and state regulations 

2.5.6 Project Accountant 

The responsibilities of the project accountant (PA) are: 

l Accrue daily costs into PTS 

l Assist the project manager in preparation of schedules, budgets, and invoices 

l Maintain tracking systems to track costs and budget variances 

l Provide weekly progress reports on budget and schedule status to the project manager 

l Prepare daily report deliverables 

l Audit weekly postings of charges to work budgets 

l Assist the project manager in communicating work procedures and goals to OHM’s staff 

l Assist site superintendent in procurement activities 
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RESOURCESAND PROJECT ORGANIZATION 

l Finalize costs for invoices to the government 

l Perform on site administrative duties. 

2.5.7 Sample Technician 

The responsibilities of the sample technician are: 

l P&forming all sampling activities in accordance with the approved protocols. Navy quality 
assurance (QA) procedures are the approved protocols for this project. 
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2-7 

Augus,: 



f-- 3.0 DESCRZPTZONOFACTZVZTZES 

3.1 SITE PREPARATION 

3.1.1 Site Preparation 

Site preparation consists of those activities required by the specifications and OHM policy to establish 
control over work areas. Included in this task are infrastructure features such as roads and entrances, and safety 
features such as decontamination facilities. 

During mobilization activities OHM will initiate site preparation tasks. These tasks include:: 

. Installation of erosion and sedimentation controls, as previously mentioned, at both Site 7 and Site 
22. 

l Installation of the temporary decontamination pads at both sites 

l Placement of a temporary poly holding tank for storage of decontamination water at the first site 
to be excavated 

l Connect power to trailer, install backflow preventor, tie-in communications lines, install porta- 
johns, install weather station 

F-- . Delineate areas for safety zone fencing and personnel decontamination facilities 

l Delineate limit of clearing and grubbing at Site 7, identify vegetation that needs to be protected, 
layout construction entrances and proposed locations of equipment decontamination pad and 
perform utility verification survey 

3.1.2 Work Zones and Temporary Fence 

Site 7 will serve as an independent exclusion zone. Once excavation is complete and the Navy has 
approved the excavation limits, OHM will backfill the excavation with imported or on-site soil and secure the 
excavation with temporary excavation fencing. The fencing will remain in place until the area is baclkfilled, 
the loam/topsoil is placed, hydroseeding has occurred, and the erosion control matting has been stapled in 
place. 

3.1.3 Clearing and Grubbing 

OHM anticipates that Site 7 is the excavation area that will require the removal of bushes, roots and 
trees. OHM will only clear trees that are interferring with the limits of excavation. The cleared grubbing 
debris will be chipped by OHM. 

3.1.4 Protection of Existing Features 

,F--. 

In general, OHM will limit the extent of clearing operations to that area required for access to Site 7, 
and all reasonable attempts will be made to keep the construction area size to a minimum. Similarly, the size 
and number of staging and support zone at Site 7 will be kept to a minimum. 
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DESCRIPTION OF A CTI WTIES 

,r”“.. All reasonable attempts will be made to minimize landscape defacement. This will include the 
trimming of trees and brush instead of removal, wherever possible, Operation of equipment will be limited 
to the confines of the construction areas to minimize the potential for residual damage to landscape features. 

OHM will take all reasonable measures to assure no residual damage. In the event that damage is done 
to the landscape, the affected area or feature will be restored as soon as the restoration is deemed practical. 

Vegetation removed as part of the planned clearing operations will not be replaced. Only the approved 
seed mixture will be placed to restore these areas. 

3.1.5 Dust Control 

OHM understands the importance of controlling dust emissions and it is anticipated that a standard 
water truck would be adequate for this project, due to the limited traffic that would be required to acce:ss each 
site during excavation and backfilling. OHM proposes to have a water truck with a sprinkler attachment on- 
site to manage dusty conditions. OHM will require the navy to identify an acceptable water source for use in 
the trucks. Determination of the need for dust control will be the responsibility of the OHM on-site 
superintendent. 

3.1.6 Security 

During site preparation/mobilization OHM will comply with site security requirements. OHM will 
obtain security badges for all employees on-site, and each employee will register with the security department 
by providing their names and social security numbers. OHM personnel will be restricted from entermg areas 
of the base other than our active work sites. When applicable, OHM will secure site permits required for 
welding, digging, and burning. OHM does not expect to hire a security service for work at Yorktown NWS; 
however, if site conditions warrant after hours security, OHM will employ such services. 

3.1.7 Erosion and Sedimentation Control 

3.1.7.1 Silt Fence 

As provided for in the specifications OHM will elect to install a preassembled silt fence that meets the 
minimum design properties as outlined in the specifications. OHM will provide shop drawings for the silt 
fence proposed for use, and upon approval from the Navy, the silt fence will be installed in accordance with 
the manufacturers recommendations. Silt fence will be installed at Site 7 and Site 22. 

3.1.7.2 Straw Bales 

Straw bales will be installed as necessary at Site 7 and Site 22. 

3.1.7.3 Temporarv Seeding 

OHM does not anticipate that temporary seeding will be required. Upon completion of backfill OHM 
expects to perform final site restoration with the permanent specified seed mix. 
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DESCRIPTION OF ACTIVITIES 

a--=-\, 3.2 EXCAVATION 

3.2.1 Excavation Procedures 

OHM will use an excavator to remove contaminated soil from Site 7. OHM expects that the 
excavation, loading, and transportation will take three days. OHM will schedule the appropriate number of 
trucks and/or roll-off containers for each day’s excavation. OHM will directly load-out the soils into the 
transportation trucks/roll-offs. For purposes of determining the amount of soil removed from Site 7, OHM will 
measure the water level volume of the trucks used to transport the soil from Site 7 to Site 22. From this 
volume calculation, an assumed density of the soil will be 1% tons per cubic yard. These quantities will be 
tabulated on a per load basis and supplied to J.R. Simplot for their use in determining the proper mix of 
constituents for the bioremediation process. When excavation of contaminated soils is complete, the Navy will 
indicate that the limit has been achieved, and OHM will commence backfilling operations. 

At Site 22, the biocell will be constructed after first surveying the area and selecting the best possible 
location to facilitate ease of construction and site logistics. The biocell will be staked-out (approximately 86 
feet by 150 feet) then excavated utilizing a CAT 225 excavator or equivalent. The excavated material will be 
stockpiled adjacent to the excavation. A detail of the biocell layout is shown in Figure 1. 

,P-. 

Once the excavation has been completed to the appropriate depth, a six inch sand layer will be placed 
on the bottom to protect the liners from protrusions. Next, a 60 mil HDPE liner will be placed over the 
excavation, On top of this liner will be placed a six inch layer of sand, then a geonet. Finally, an 80 mil HDPE 
liner will be placed. An anchor trench for the liners will be excavated along the sides of the biocell. The liners 
will be placed in the anchor trench then filled with 3000 psi concrete. This anchor trench will act as the 
footing for the rail mounted gantry system supplied by Simplot. 

3.2.2 Equipment and Personnel Decontamination 

OHM will decontaminate equipment and personnel in accordance with our standard decontamination 
procedures, as delineated in Section 6.0 of the OHM Health and Safety Plan, which can be found in Appendix 
C to this submittal. 

3.2.3 Traffic Control 

During excavation and backfilling operations OH&l will manage traffic to assure that truckers know 
the approved traffic patterns and to assure that truckers know which site they are required to haul from or to 
each day. OHM intends to designate one laborer as traffic coordinator. This individual will perform all 
necessary duties to assure that the flow of traffic runs smoothly. This person will assist with communication 
between the heavy equipment operators, the truck drivers and other laborers on the ground. Additional labor 
will be provided if necessary. 

3.3 EXCAVATION BACKFILL 

OHM will commence backfilling operations when the Navy notifies OHM. OHM intends to ‘use the 
following equipment for backfilling activities: 

l Excavator 
l Bulldozer 

Backfill will commence using the excavator and bulldozer. The backfill will be compacted, as 
specified, by the bulldozer. 
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DESCRIPTION OF ACTIVITIES 

.a--- 3.3.1 Backfill Testing 

OHM will perform laboratory testing on any backfill materials as required in the specifications,, OHM 
will ensure that all imported materials are certified clean through laboratory analytical testing. All geotechnical 
and chemical testing results will be submitted to the Navy. 

3.3.2 Removal of Erosion and Sedimentation Features 

OHM will evaluate if removal of erosion and sedimentation features is recommended during site 
restoration activities. OHM may recommend leaving the erosion and sedimentation structures in place until 
a suitable stand of grass is established. If the erosion and sedimentation features are left in place at tlhe time 
of demobilization. OHM will return to the site at a later date to remove the erosion and sedimentation features. 

3.4 DEMOBILIZATION 

Demobilization will include the following activities. 

3.4.1 Decontaminate Site Equipment 

All site equipment that comes in contact with contaminated soil will be decontaminated using high 
pressure washing before leaving the site. The resulting decontamination water will be disposed in the biocell 
at Site 22. Refer to Figures 2,3, and 4 for site layout and decontamination area details. 

3.4.2 Site Cleanup 

Temporary utilities will be disconnected when they are no longer needed. The site will be cleaned up 
by removing traces of temporary construction facilities such as work areas, structures, stockpiles of excess or 
waste materials, and other signs of construction. The site supervisor will verify the site is clean and restored 
to a level acceptable to the ROICC before demobilizing the remaining site resources. 

3.4.3 Demobilize Resources 

All equipment will be visually inspected for proper decontamination prior to leaving the site. 
Additional material not utilized will be removed from the site. 
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,a--. 1.0 STATEMENTOFQCPROGRAM 

OHM Remediation Services Corp. (OHM), a subsidiary of OHMCorporation, will provide and 
maintain an effective Contractor Quality Control (CQC) Program as required by contract clauses. This 
program will be performed in conjunction with the Program Quality Control Plan (OHM, 1994) as applicable 
and in accordance with the requirements of Contract No. N62470:93-D-3032, Atlantic Division, Naval 
Facilities Engineering Command, dated August 1993. OHM will perform the inspections and tests required 
to ensure that materials, workmanship, and construction conform to the drawings, specifications, and1 contract 
requirements. OHM will perform the test or inspection specified, unless the required inspection and/or test 
is specifically designated to be performed by the Government. 
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2.0 PROGRAMORGANIZATIONANDPERSONNEL 
RESPONSIBILITIES 

OHM will implement the CQC Program by establishing a QC organization which works directly with 
the Navy’s on-site representative and reports to the OHM Program QC Manager. The QC organization will 
consist of not less than one full-time QC person who will be at the site while work is in progress to verify 
compliance with the contract requirements. The QC organization will be supplemented by additional QC 
personnel as may be necessary. OHM recognizes that the Navy Technical Representative (NT.R) reserves the 
right to replace a member of the QC staff who, in the opinion of the NTR, is not accomplishing their assigned 
duties. 

The CQC Program includes an inspection schedule, which will be available for review prior to the 
start of construction and throughout the life of the project. The inspection and testing processes will monitor 
the overall quality of work, and project controls will be instituted to assure correction of deficiencies identified 
during the inspections and testing. Project scheduling will be instituted to assure proper sequence and 
performance of work activities. 

The NTR will be notified in writing prior to proposed changes to the CQC Program, and the proposed 
changes will be subject to the NTR’s approval prior to implementation. 

OHM’s QC organization chart for Delivery Order 0113 is included as Figure 1. Professional profiles 
of OHM’s delivery order specific project team and QC team are provided in the attachment to this plan. 
Professional profiles of OHM’s Program Management team are provided in the Program QC Plan. The 
responsibilities of each person identified in the QC organization are presented below. 

2.1 PROGRAM MANAGER. JOHN FRANZ. P.E, 

The program manager has ultimate responsibility for QC of project deliverables. Specific 
responsibilities includes: 

” Reviewing all deliverables prior to submittal to Atlantic Division, Naval Facilities 
Engineering Command 

e Communicating with the OHM Project Manager to ensure project schedule and scope 
compliance 

e Communicating with Contracting Officer (CO), Contracting Officer’s Technical 
Representative (COTR), and/or NTR on a regular basis to review project progress and 
contract compliance 

. Reviewing program QC procedures 

. Providing cost accounting updates to verify project is within budget. 

2.2 PROJECT MANAGER. MARK KRAVECZ 

The Project Manager is responsible for: 
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PROGRAM ORGANIZA.TION 
AND PERSONNEL RESPONSIBILJTIES 

e Providing deliverables which are both responsive and on schedule 

0 Reviewing all project activities including, but not limited to, sampling, remediation, 
decontamination, documentation, chain-of-custody procedures, site rules and compliance, 
and compliance with the OHM site-specific health and safety plan and the work plan 

e Monitoring project progress to ensure schedule and budget maintenance 

. Ensure CQC program is being performed. 

2.3 SITE SUPERVISOR. WARE WARBURTON 

The site supervisor is responsible for day-to-day on-site activities. He communicates with the project 
manager to update him on project progress and QC activities. 

2.4 PROGRAM OC MANAGER. MICHAEL I. GILMAN 

The program QC Manager is responsible for delivery order quality and, for this delivery order, will 
provide support to the project Manager on an as-needed basis. If an independent site audit were to take place 
during site activities, the program QC Manager would perform the audit. The program QC Manager will 
oversee work performed by the site QC Manager. The QC Manager will also monitor the correction of any 
nonconforming work. He will be responsible for reviewing the laboratory QC program to ensure its 
conformance with the contract program requirements. 

2.5 SITE OUALITY CONTROL MANAGER, WARE WARBURTON 

The responsibilities of the site QC Manager will include: 

. Perform, or cause to be performed, daily inspections and tests of the scope and characters 
necessary to achieve the quality of construction outlined in the plans and specifications for 
work under the contract. 

0 Maintain the latest applicable drawings and specifications with amendments and/or approved 
modifications at the job site and assure that they are used for shop drawings, fabrication, 
construction, inspections, and testing. 

Maintain marked-up drawings at the site depicting as-built conditions. The drawings will be 
available for review by the NTR at all times. 

Maintain the delivery order submittal register (see Section 6.4 of this plan) for the duration 
of the contract. A review of the register will be performed at least every 14 days in 
conjunction with the scheduled dates on the register and in relation to the actual work status. 
Appropriate actions will be undertaken should slippages or other changes so necessitate. 

Review shop drawings and/or other submittals for compliance with the contract requirements 
prior to their transmission to the Navy. 
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. Authorization to temporarily shut down a portion of work if work practices or procedures are 
determined to be incorrect or out of compliance with the specifications. 

. Authorization to stop a work task or series of tasks after consultation with the site supervisor 
and NTR in the event that severe weather conditions inter-f&e with quality of work. 

. Responsible for testing construction and backfill materials for compliance with specifications 
and authorized to reject materials to be used if they are not in compliance. 

. Establish and maintain a Rework Items List program and a tracking and/or suspense system 
to monitor and assure inspection and testing activities and frequencies are in accord,ance with 
the contract requirements. This list will be submitted on a monthly basis. 

. Attend and assist the Government at the prefinal inspection and final acceptance inspection. 

. Assist in preparing Contractor Production Report. 

. Prepare and submit daily Contractor QC Report. 

. Prepare, maintain, and continually update the Construction Testing Plan and Log for the field 
activities. 

2 
a Conduct and document QC meetings on site. 
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3.0 METHODS OF INSPECTION 

A three-phase control system will be implemented for each major work task and will include 
preparatory, progress, and follow up inspections. The QC Manager will assure that no work proceeds until 
the appropriate inspections have been performed. In addition to the three phase system, the Site QC Manager 
will also conduct receiving inspections for all materials arriving on site being incorporated into the project. 
An inspection schedule listing the expected major phases of work for which the inspections will be conducted 
is presented in Attachment B. In addition to, and independent of, the site QC Manager, the site safety officer 
(SSO) and site supervisor will implement this same control system as part of their normal 
duties/responsibilities. The inspection phases are discussed in the following paragraphs. 

A preparatory inspection will be performed by the site QC Manager prior to beginning physical work. 
This will consist of a meeting attended by site QC Manager, site supervisor, and site foreman in charge of the 
relevant task. This meeting shall include a review of contract requirements, including relevant plans and 
specifications; a check to assure that all required submittals have been submitted and approved; a discussion 
of required testing and what constitutes acceptable work; a physical examination of material and equipment 
necessary to perform task, and a discussion of construction methods. The purpose of this phase of inspection 
is to establish exactly what is required in order to comply with the contract documents, making sure that the 
people in charge of performing the task understand these requirements, and to try and foresee and reisolve any 
potential problems. The NTR will be notified a minimum of 24-hours prior to the beginning of the 
preparatory inspection. 

A progress inspection will be performed by the site QC Manager as soon as a representative segment 
of the particular item of work has been accomplished. The progress inspection will include an examination 
of the quality of workmanship and a review of control testing results for compliance with contract 
requirements, use of defective or damaged materials, omissions, and dimensional requirements. The purpose 
of this phase of inspection is to ensure that the requirements outlined in the preparatory phase are being met. 
Should any additional requirements be necessary to ensure contract compliance, they will be identified in the 
progress inspection report. Progress inspections will be performed periodically throughout a task to ensure 
that work continues to meet the requirements of the contract documents. 

Follow-up inspections will be performed by the site QC Manager after a task has been completed. 
The purpose of this phase of inspection is to ensure that the completed task has met all of the contract 
requirements, including any required testing. Should any rework items be identified at this stage, an additional 
follow-up inspection will be required. A satisfactory follow-up inspection indicates successful (contract 
compliance) completion of the task. The NTR will be notified a minimum of 24-hours prior to the ‘beginning 
of the follow-up inspection. 

Inspections will be documented and tracked by the site QC Manager, with copies of the inspection 
reports attached to the CQC Daily Report. 

Receiving inspections will be conducted whenever material to be incorporated into the project arrives 
on site. These inspections shall consist of verifying that materials received match the purchase order and that 
the materials meet specifications. The materials received each day will be noted on the site supervisor’s daily 
report which is attached to the QC daily report. 

In addition to the inspections outlined above, special inspections or testing may be conducted in the 
event of an approved change or modification to work plans or field operations. The site QC Manager will 
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coordinate scheduling of special inspections with the Contracting Officer at the time when a change or 
modification in work operations has been approved. 

It is OHM’s responsibility to identify and correct deficiencies in the work. To ensure that defective 
work is corrected and not built upon, a Rework Items System will be implemented. Rework items identified 
in the work during any of the inspections or testing programs by a party to this contract will be corrected as 
soon as practicable and recorded by completing a Rework Items List. The list will be issued tie the site 
supervisor and a copy attached to the inspection report. The site QC Manager will be responsible for 
documenting and tracking rework items, with a description of the deficiency, the action taken and date 
completed. The list will be updated accordingly. The form to be used for tracking is included in Attachment 
C. 

In addition to site QC Manager directed inspections, standard inspections will be performled during 
the course of remediation to verify the quality of the final construction work. There will be visual inspections 
performed by the site supervisor, a qualified general foreman, or other appropriate personnel. These 
inspections are supplemental to the site QC inspections and are intended to enhance the QC inspections by 
identifying problem areas that may require more stringent QC inspection. In the event of a discrepancy 
between one of these visual inspections and the field verification test performed as per this document, the field 
verification test result will take precedence. 
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4.0 SAMPLING PROCEDURES 

As part of this specific scope of work, OHM will not perform any field sampling. Should the need 
for sampling arise, a site specific sampling plan will be generated for the project. 
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5.0 FIELD VERIFICATION TESTING 

The following requirements will be used by the OHM site QC Manager during the performance of 
his/her duties to verify compliance with the contract requirements. Additions or modifications to these 
requirements may be necessary to address changing circumstances. The responsibilities of the site QC 
Manager are fully described in Section 2.0 of this QC Plan. 

Verification of field testing requirements will be performed in accordance with this plan. OHM will 
witness/verify, on a sampling basis, the tests performed by the contractors/suppliers as required by the project 
installation specifications. Additional testing that may be required by the QC Manager of the project, such 
as specific field verification testing, will be performed in accordance with this plan. OHM will utilize testing 
agency (agencies), to be named later, for various types of field testing requirements. The testing laboratories 
used in the testing shall have a QA program acceptable for this project. The equipment/measurements used 
in testing shall be calibrated on regular intervals and all measurements shall be traceable to national bureau 
of standards. In the event that any single test fails to meet the specification requirements, a second test will 
be performed. Should the second test fail, the appropriate corrective action will be taken in the field. If the 
second test meets the specification requirements, then the corresponding verification test will be conducted. 
The results of that test will then be used to determine the acceptance or rejection of the construction task, or 
equipment/material being monitored. 

5.2 FIELD TESTING 

The site QC Manager will review the QC data to verify that testing requirements are being met, or to 
determine when defective material or work may require removal and/or reconstruction, and when additional 
testing may be required to confirm the quality of the material or work. The results of field tests, field 
inspections, receiving inspections, and surveys will be reviewed by the site QC Manager. The review will be 
made on a daily basis to prevent the construction of new work over defective material or work which is later 
found to be defective. 
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6.0 INSPECTION AND TESTING DOCUMENTATION 

6.1 DAILY RECORDS 

Daily records of inspections and tests performed for each shift or subcontractor operation will be 
signed by the site QC Manager and the original and one copy provided to the NTR no later than. the next 
working day. Samples of reports and forms to be utilized are included in the Program QC Plan. 

The site QC Manager will prepare a daily CQC report/production report which will include, as a 
minimum, the following: 

. Project identification 

* Data on weather and any delays attributable to such weather 

. Number of personnel on site (OHM and subcontractors) 

a A listing of construction equipment and indication of equipment usage on the report day 

e Factual evidence that continuous QC inspections and tests have been performed. This 
includes, but is not limited to, the following data: 

Type and number of inspections or tests performed 
Results of inspections or tests including computations 
Evaluation of test results--accept or reject work 
Nature of defects, if present 
Causes for rejection 
Safety inspections/violations 
Proposed remedial action 
Corrective actions taken 

a The records will cover both conforming and non-conforming work 

0 A statement that supplies and materials incorporated into the work are in full compliance 
with the requirements of the contract 

6.2 PERFORMANCE DOCUMENTATION 

Construction inspection personnel (site supervisor, foreman, and site QC Manager) will keep a daily 
log of project activities. Whenever possible, information will be recorded on a standardized form or in a 
bound field logbook. Documentation will include a daily log of construction activities; the appropriate field 
test, laboratory test, and survey data forms; photographs; and field collection and sampling custody forms. 
Copies of the daily logs will be sent to the site supervisor on a daily basis. After review of the logs,, they will 
be routed to other members of the project team as needed. 

As part of the remediation control activities, a photographic record is to be prepared. Photographs 
will be in color. As examples, photographs could be taken of field testing, sampling locations, remediation 
processes, and final constructed features. 
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,,@=-. 
Photographs are to be identified with the project number, date taken, and a brief description. ‘This may 

be done individually on the back of the photographs or in an album in which the photographs are mounted. 
Album photographs must be provided with individual descriptions and dates taken. 

Appropriate remediation control test, survey, and material installation data forms will also be 
prepared. All requested information will be addressed, including the location of the activity. If not applicable, 
requested information will be designated as such. Results of field and laboratory testing will be sent to the 
NTR, the project manager and site supervisor as soon as they become available. 

Field construction verification records will be collected and maintained by the site supervisor until 
they are submitted to the project central file. 

All appropriate documentation will be retained in the project records system to provide documentation 
of how the remedial action was actually built. Final as-built drawings and specifications will be prepared 
utilizing this information and retained as a permanent record of the final location, dimensions, and orientation 
of the construction. 

At contract closeout, record documents will be delivered to the NTR. A transmittal letter in duplicate 
accompanying the submittal will contain: 

.N--. 
d a Date 

0 Contract name and number 
0 Contractor’s name, address, and telephone number 
8 Number and title of each record document 
u Signature of contractor or his authorized representative. 
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7.0 MEETINGS/COORDrNATION 

7.1 COORDINATION AND MUTUAL UNDERSTANDING MEETING 

After submission of the QC plan addendum and prior to the start of construction, OHM’s project 
manager, program QC Manager, and site QC Manager will meet with the COTR and the NTR to discuss the 
QC program required by this delivery order. The purpose of this meeting is to develop a mutual understanding 
of the QC details, including forms to be used, administration of on-site and off-site work; and coordination 
of the OHM management, production, and the QC Manager’s duties with the NTR. Minutes of the meeting 
will be prepared by the QC Manager and signed by both OHM and the COTR. This meeting may be 
combined with the pre-construction meeting. 

7.2. OC MEETINGS 

After the start of construction, the OHM site QC Manager will conduct QC meetings once every week 
or as required by the COTR/delivery order at the work site, or where specified, with the site supervisor, the 
foreman responsible for the upcoming work, and the NTR. The OHM site QC Manager will prepare the 
minutes of the meeting and provide a copy to the COTR within two working days after the meeting. The site 
QC Manager will notify the NTR at least 48 hours in advance of each meeting. As a minimum, the following 
will be accomplished at each meeting: 

. Review the minutes of the previous meeting. 

. Review the schedule and the status of work 

Work or testing accomplished since last meeting 
Rework items identified since last meeting 
Rework items completed since last meeting 

. Review status of submittals: 

Submittals reviewed and approved since last meeting 
Submittals required in the near future 

0 Review work to be accomplished in the next week and documentation required. Schedule 
the three phases of control and testing: 

Establish completion dates for rework items 
Preparatory phases required 
Initial phases required 
Follow-up phases required 
Testing required 
Status of off-site work or testing 
Documentation required. 

Resolve any QC concerns 

Address items that may require revising the QC plan (e.g., changes in procedures) 

Changes in procedures. 
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MARK J. KRAVECZ 

Experience 

Project Manager for the remediation of DNAPLs from a lagoon and adjacent river for a confidential client in upstate New 
York. Site activities included “vacuuming” the bottom of the river to specified depths, with the vacuumed matlerial being 
pumped to OHM’s on-site treatment system for stabilization and disposal. The lagoon was remediated with a 
combination of pumping techniques and conventional excavation. Approximately 15,000 cubic yards of contaminated 
material was stabilized and disposed. 

i-. 

Site Manager responsible for the initial planning and setup of the Baird McGuire Super-fund site project in Holbrook, 
Massachusetts. This project, performed under contract with the USACE New England Division, involves the excavation 
and on-site thermal incineration of 201,000 tons of soil and material. His duties included cost and schedule format 
preparation, project plan preparation, permit planning and negotiation, initial site mobilization and setup, field operations 
staffing, and subcontractor management. He has also provided oversight to all cost and schedule management: activities. 

Project Manager for the Department of the Navy at the Naval Training Center in Newport, Rhode Island This project 
involved the treatment of approximately 4.5 million gallons of contaminated wastewater; the collection, drumming, and 
disposal of 200,000 gallons of oil sludge; and the high pressure cleaning of tank interiors. Mr. Kravecz’s project 
responsibilities included supervision of water treatment system design, preparation of a project work plan, subcontractor 
management, coordination of confined space entry requirements, oversight of mobile laboratory operation and QA/QC, 
cost and schedule control, contract negotiations, and client relations. 

Managed the construction and installation of a free floating product recovery system for the USACE at Langleiy Air Force 
Base in Langley, Virginia. Mr. Kravecz was responsible for the preparation of estimates; negotiation and preparation 
of project-specific work plans; and providing overall management of the project, including daily work order approval, 
cost and schedule monitoring, and base security requirements. 

Mr Kravecz, acting as OHM’s Response Manager, coordinated the cleanup of a spill involving paint that had seeped from 
several containers within an over-the-road trailer. OHM off-loaded the undamaged containers, transferred product from 
damaged containers, and cleaned up the spilled paint from within the trailer. 

Project Manager for the neutralization of water containing elevated levels of hydrogen sulfide by direct in-line injection 
of hydrogen peroxide. Approximately 200,000 gallons of liquid were treated. 

Project Manager for the demolition and decontamination of a plating room and laboratory within an NSA facility. 
Several types of hazardous materials were encountered and cleaned during this project, including asbestos, arsenic, lead, 
and various acids. All decontamination work was performed in Level C PPE. Once all hazardous materials were 
removed, the areas were carefully disassembled. The project was completed on schedule and under budget. 

Managed an Emergency Response Cleanup of gasoline spillage on a State of New Jersey roadway as a result of an 
automobile accident. Responded the emergency site with crew and equipment in approximately 30 minutes, and 
contained the spill with absorbent material, consequently drumming the sorbents for disposal. 
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Project Manager for the excavation, testing, transportation, and disposal of approximately 1,500 cubic yards of chromium 
contaminated soil at an operating facility. The project was performed in Level C personal protective equipment. The 
void left by the excavated soil was filled with clean backfill and compacted. 

Managed the installation and maintenance of two 200 foot long product recovery trenches equipped with floating ORS 
pumps, to recover free floating JP-4 jet fuel from the groundwater. Eight passive well type systems were also installed 
in various locations throughout the base. The project was completed on budget and ahead of schedule. 

Managed the processing and dewatering of petroleum waste products from within a two million gallon holding tank. The 
project also involved daily confined space entries into the holding tank. Approximately 150,000 gallons of sludge was 
processed and filter pressed into land fillable solids. 

Managed the dredging and filter pressing of process waste (approximately 2,000 cubic yards) at an operating GE facility 
in Columbia, Maryland. The sludge was removed from concrete lagoons by the use of a “mudcat” dredge and pump to 
holding tanks where it was mixed with stabilizing agents then processed through a recessed plate filter press. The lagoon 
was successfully cleaned to visual standards. 

Experience Record 

D.G. Harrison Construction Corporation, Project Manager/Field Operations Manager, May 1988 to July 1990, 
responsible for resource allocation and management, project cost and schedule control, client negotiations, QC, and 
contract conformance. 

J.D. Construction Corporation, Project Engineer/Superintendent, May 1986 to May 1988, responsible for site- 
specific management of projects including cost and schedule control, submittal preparation and review, resource 
management, QC, field data, and as-built drawing preparation, site layout, and surveying. Projects included the 
construction of a municipal wastewater treatment facility in Livingston, New Jersey, and the rehabilitation of 10 bridge 
decks for the N.J. Department of Transportation. 

Conduit & Foundation Corp., Project Engineer, June 1982 to April 1986, responsible for site-specific management 
of projects including cost and schedule control, submittal preparation and review, resource management, QC, field data, 
and as-built drawing preparation, site layout, and surveying. Projects included the rehabilitation and enlargement of an 
existing railroad tunnel for the Boston and Maine Railroad. 

Academic Background 

B.S., Civil Engineering Technology, New Jersey Institute of Technology, 1982 

Specialized Training 
OSHA 40-hour Site Safety Training 
OSHA g-hour Supervisor Course 
OSHA g-hour Annual Refresher Training 
OSHA Site Safety and Related Training 
Fundamentals of Project Management 
Team Building; Negotiating and Contracts 

Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM ,Remediation 
Services Corp. 

2 Rev. 8l96 



SITE SUPERVISOR’S RESUME 

a 



SITE SUPERVISOR 

WARE WARBURTON 

Experience 

* Mr. Warburton currently serves as a site supervisor for an OHM project at the Bypass Road Landfill, Naval 
Weapons Station, Lackey, Virginia. This project, performed under OHM’s contract with the U.S. Navy’s 
LANTDIV, involves the excavation of an area that was contaminated with TNT. Mr. Warburton strpervised 
the surface debris removal phase, which included writing the cost plan and the work plan, purchasing, 
resourcing, and equipment maintenance. 

. Mr. Warburton supervised the construction of temporary holding facilities for dewatering at a bioremediation 
project in Craney Island, Virginia. This project was performed under OHM’s LANTDIV RAC program. 

. Mr. Warburton supervised the construction of a clay cap over a landfill for a confidential client in South 
Carolina. 

. Mr. Warburton supervised work on a lead-contaminated pugmill for a bearing company in Petersburg, 
Virginia. Mr. Warburton’s crew was responsible for assembling, lining, calibrating, and maintaining the 
pugmill. The crew also excavated the area around the pugmill and treated the excavated dirt. The crew also 
dewatered the entire area, since it was a lagoon, and set up a dewatering facility on site. Mr. Warburton 
supervised all on-site operations. 

* Mr. Warburton supervised a landfill capping project for the U.S. Army Corps of Engineers (USACE) at Ft. 
Eustis in Newport News, Virginia. The project involved bringing elevations to specified grades, and covering 
the landfill using a heavy velum cap. The crew also installed a J-drain and filter fabrics above the velum, and 
placed topsoil above the velum. 

In addition to his remediation experience, Mr. Warburton has considerable experience leading crews in all aspects of 
mechanical installations, including motors, pumps, fans, pneumatics, instrumentation, piping, and duct work. He also 
supervised excavation crews in all areas of machine operations, including daily operator equipment checks and services, 
maintenance, and proper excavation procedures. 

Specialized Training 

OSHA 40-hour Training 
OSHA g-hour Refresher Training, Annually 
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SITE SUPERVISOR 

r&W-Sb 

WARE WARBURTON 

Experience 

. Mr. Warburton currently serves as a site supervisor for an OHM project at the Bypass Road Landfill, Naval 
Weapons Station, Lackey, Virginia. This project, performed under OHM’s contract with the U.S. Navy’s 
LANTDIV, involves the excavation of an area that was contaminated with TNT. Mr. Warburton supervised 
the surface debris removal phase, which included writing the cost plan and the work plan, purchasing, 
resourcing, and equipment maintenance. 

. Mr. Warburton supervised the construction of temporary holding facilities for dewatering at a bioremediation 
project in Craney Island, Virginia. This project was performed under OHM’s LANTDIV RAC program. 

. Mr. Warburton supervised the construction of a clay cap over a landfill for a confidential client i.n South 
Carolina. 

. Mr. Warburton supervised work on a lead-contaminated pugmill for a bearing company in Petersburg, 
Virginia. Mr. Warburton’s crew was responsible for assembling, lining, calibrating, and maintaining the 
pugmill. The crew also excavated the area around the pugmill and treated the excavated dirt. The crew also 
dewatered the entire area, since it was a lagoon, and set up a dewatering facility on site. Mr. Warburton 
supervised all on-site operations. 

. Mr. Warburton supervised a landfill capping project for the U.S. Army Corps of Engineers (USACE) at Ft. 
Eustis in Newport News, Virginia. The project involved bringing elevations to specified grades, and covering 
the landfill using a heavy velum cap. The crew also installed a J-drain and filter fabrics above the velum, and 
placed topsoil above the velum. 

In addition to his remediation experience, Mr. Warburton has considerable experience leading crews in all aspects of 
mechanical installations, including motors, pumps, fans, pneumatics, instrumentation, piping, and duct work. He also 
supervised excavation crews in all areas of machine operations, including daily operator equipment checks and services, 
maintenance, and proper excavation procedures. 

Specialized Training 

OSHA 40-hour Training 
OSHA g-hour Refresher Training, Annually 
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PROGRAM QUALITY CONTROL MANAGER 

MICHAEL I. GILMAN 

Experience 

As Program Quality Control Manager for OHM’s LantDiv RAC, Mr. Gilman is responsible for the enforcement of 
Corporate QA/QC policies and contract provisions. He works closely with the Program Manager, Mr. George Krauter, 
to coordinate QAIQC activities at each site to ensure they are carried out properly in support of on-going site operations. 
Mr. Gilman’s role and responsibilities at the Program level include: 

Establishing and administering all quality matters for OHM for the LantDiv RAC 
Designating a project QC Manager for each Delivery Order 
Reviewing and approving Delivery Order QC plans 
Authorizing stop work if work activities or planning activities violate OHM quality guidelines or LantDiv RAC 
contract requirements 
Developing and implementing a Delivery Order specific quality control plan 
Interfacing directly with Government Quality Assurance personnel 
Conducting daily QC meetings 
Supervising performances of site QC activities 
Ensuring that QC testing is performed in accordance with specifications, and in a timely manner 
Requiring corrective actions for any item or activity which does not meet specifications or quality standards 
Modifying/halt work if activities violate LantDiv or OHM quality standards or contract requirements 
Preparing required QC certifications and documentation 

Stone and Webster Environmental Technolozv & Services 

As Section Manager of the QA Department of Stone & Webster Engineering Corporation’s Cherry Hill office, he is 
responsible foi providing guidance in the implementation of all phases of the QA programs for nuclear and fossil power 
plants, environmental assessment, management, and remediation, and government projects. These projects include: 

Department of the Navy - Newport News Shipbuilding 
Department of the Navy - North Div Naval Facilities Engineering Command BRAC 
Delmarva Power & Light 
New Jersey Turnpike 
Salem Generating Station - Units 1 and 2 
Hope Creek Generating Station 
River Bend Station 
Nine Mile Point Nuclear Station - Unit 2 
Calvert Cliffs Nuclear Power Plant 
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. Limerick Generating Station 

. Fort Calhoun 

Mr. Gilman has served as the Project Manager responsible for QA and other supporting department activities for services 
provided to a major shipyard involved in the construction and overhaul of naval vessels. 

Since joining Stone & Webster, he has been assigned to the Cherry Hill office as Supervisor, QA Department 
Representative, QA Engineer, and Lead Engineer, and to the Boston office as an Engineer in the Reports Group of the 
Quality Systems Division. 

Prior to joining Stone and Webster, Mr. Gilman worked in manufacturing engineering on several government projects 
for GTE Sylvania, the Foxboro Company, and a plastic molding manufacturer for which his responsibilities were to 
provide industrial engineering support for the assembly of electronic equipment, and quality control inspection and 
testing. 

Education 

M.S., Business Administration, Drexel University 
B.S., Industrial Engineering, Northeastern University 

Specialized Training 

Hyardous Waste Operations Courses, both worker and supervisory training (per OSHA 1910.120) 

Licenses and Registrations 

American Society for Quality Control - Certified Quality Engineer 
American Society for Quality Control - Member 
American Nuclear Society - Delaware Valley Section - Member 
American Institute of Industrial Engineers - Member 
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Erosion Control 
Installation 

Clearing and Grubbing Limits of clearing established 

Materials meet specifications: 
Haybales, Silt Fence, Erosion 
Matting, Fertilizer, Seed, 
Mulch 

Proper installation, alignment 
and location 

Proper maintenance and on 
going inspection 

Survey control Chip/remove material as 
required 

Contaminated soil 
excavation, backfilling 

Excavation limits established 
Haul routes established 
Permits acquired 

Survey Control 

Dust Control 

Compaction between lifts 

Inspection of final grades 

Transportation of 
Contaminated Material 

Bio-cell excavation 

Liner installation 

Specified trucks utilized Monitor haul route for spillage 

Alignment, limits, grades Survey Control 

Dust Control 

Material meets specifications Seams per manufacturer’s 
specification 

On-going roadway inspection 
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Simplot equipment 
erection 

Alignment, elevations, 
tolerances 

Hoisting equipment sized 
properly 

Sequence of erection 

Proper installation and Start up per manufacturer’s 
location specifications 
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CONTRACTOR PRODUCTION REPORT . O&K 
(A~GH ADDITIONAL SHIXIS IF NECESSARY) 

1 ?AClNO. 1 TITLE AN0 LOCATION REPORT No. 

.I I I 
AAClOR SUPERINTENOt’Nr 

( 

WEATHER 

I 

MAX TEMP: l F MIN TEMP: 

WORK PERFORMED TODAY 
WORK LoCATK)N AN0 OESCRIPTK)N EMPLOYER 8 TRADE 

. . 

. . . 
-- 

-- 

- - -m 

-- 

-w- 

I .) 
WAS A JOB SAFETY MEETING HELD THIS DATE? 

JOB 
0 YES 0 NO 

(I! YES aria& copy 01 Ihe meeting minuIes) 

AFEYY WERE THERE ANY LOSTTIME ACCIDENTS THIS DATE? 0 YES 
(II YES lnach mqy 01 am+led OSHA rqetI1 

WAS TRENCHlNGlSCAFFOLDlHV ELECTRICAL/HIGH WORK DONE? 0 YES 0 NO 
( ;# YES altad. sI~:~m”l~ ChckJsI showing ksmim PdormodJ 
I WERE THERE ANY NEAR MISS ACCIDENTS THIS DATE? 
$I YES attach Ce:riptbn o: in&w: and prcpaed aaim) 

0 .YES 0 NO 

I LOi S4FE’iY ACTIONS TAKEN TODAYfSAFEN INSPECTIONS CONDUCTED 

E~IP&.4EtU/h4AiERiAL RECE:VEO TODAY 70 BE WCORPORATEO IN JOE 

I 

CONSTAUCTIOX ANO PLAUT ECUIPUENT ON JOB SITE TODAY. UdCLlJoE NUMBEROF HOURS USED TOOAY 

REMARKS 
. 

L 

ctns 

--.-.- 

-.---.- 

.-.- _.-., 

.---- .- 

I I 

TOTAL W;)RK HOURS ON JO8 SITE TM!; DATE 

CUMULATIVE TOTAL OF WORK 
HOURS FROM PREVIOUS REPORT 

TOTAL WORK HOURS FORM 
START OF CONSTRUCTlON 

. 
.- 

- 
.- 

_ ~CONTRACTOfVSUPERWTENOENT XX 

--- ..___- _ - 
_> 



CONTRACTOR QUALITY CONTRCIL ne~u‘r I .I.. .L 
(~Tl,&t% A~TIONU SHEETS 6 NECESSARY) 

WENTIN OEFWAELE FEATURE OF WORK. LOtXTlON AN0 USTPERSONNEL #=UESEUT 

i 

TESTING PERFORMEOL 
PERFORMED TEST CONTRACTASAPPrY)VEC 

IN INITIAL PHASE. 

K ITEMS ICENTIFIED TOOAY (NOT CORRECTED BY CCOSE OF BUSINESS) REWORK ITEMS CORRECTED TOOAY (FROM REWORK LOGI 

I 

REMARKS 

GOVERNMENT QUALIN ASSURANCE REPORT 
ANCE REPRESENTATIWS fwAmcs 4wtmR EXCEPTIONS To THE REPORT . . CUALITY ASSJR 

.- 
* . 

‘- OOVERNUENT OWlllY ASSURANCE REPRESENTATWE DATE 
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,&-a. EROSION AND SEDIMENTATION CONTROL PLAN 

1.0 INTRODUCTION 

1 D 1 PURPOSE 

This plan describes the erosion and sedimentation control measures to be used during ear&moving 
activities for biocell construction and soil excavation at the Naval Weapons Station Yorktown, Yorktown, 
Virginia. The purpose of this plan is to present the design information for the construction of erosion and 
sedimentation controls as required by the Virginia Department of Environmental Quality (VADEQ)l Bureau 
of Soil and Water Conservation. This plan contains the information required in the Virginia Department 
of Conservation and Recreation, Division of Soil and Water Conservation Document “Virginia Erosion and 
Sedimentation Control Handbook, ’ Third Edition, 1992. 

1.2 SITE HISTORY AND BACKGROUND INFORMATION 

Site history and background information pertaining to Sites 6 and 7 are presented in the following 
subsections 0 

1.2.1 Site 6 - Exnlosives-Contaminated Wastewater Imuoundment 

Site 6 contains an unlined surface impoundment and surrounding drainage area located adjacent to 
wetlands along a small tributary to Felgates Creek. The Site 6 impoundment area was formerly used (1942 
to 1975) to receive contaminated wastewater from the explosives reclamation facility at Building 109 and 
from weapons loading operations at Building 110. The reclamation facility released solvents such as 
trichloroethene, trichloroethane, and cyclohexane, and explosive compounds such as trinitrotoluene (TNT) 
and hexahydro- 1,3,5-trinitro- 1,3,5-triazine (RDX) . The weapons loading operations released select solvents 
and explosives. The impoundment area was used as a settling basin for explosive-contaminated washdown 
water. Currently, the impoundment collects only surface runoff from the area between Buildings 109 and 
110. 

1.2.2 &e 7 - Plant 3 Exnlosives-Contaminated Wastewater Discharge Area 

Site 7 is a small drainage area located adjacent to wetlands and along a small tributary to Felgates 
Creek. The Site 7 discharge area received explosives-contaminated wastewater from Loading Plant 3 
during 1945 to 1975. The weapons loading operations released select solvents and explosives to the 
drainage area. Currently, the drainage way has reverted to a natural drainage area and receives no 
discharge from the Plant 3 complex. 

1.2.3 Summarv of Previous Investigation Results 

A variety of environmental investigations have been conducted at Sites 6 and 7. Most recently, a 
Round Two remedial investigation (RI) was conducted. A complete presentation of contaminants detected 
in various media at these sites is presented in the Round Two RI Report (Baker, 1996). 

Soil and sediment samples colleted from these sites were analyzed for a wide range of parameters, 
including nitramine/nitroaromatic compounds (i.e., explosives). Maximum concentrations of explosives 
detected in soil/sediment at Sites 6 and 7 during the Round One RI and the Round Two RI are presented 
in Tables l-l and l-2, respectively. 

OHM Project 18757ESC Yorktown, Virginia 
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1.2.4 Results of the Bench-Scale Treatabilitv Study 

This section reviews the prelimii results of the bench-scale treatability study recently conducted 
for explosives-contaminated soil at the Naval Weapons Station Yorktown. It is noted that a final report 
and conclusions are not available at this time. The Naval Weapons Station Yorktown, in conjunction with 
the Department of the Navy (DON) Naval Facilities Engineering Command, Atlantic Division (LANTDIV) 
and Baker, have assessed the extent of explosives contamination at the Naval Weapons Station Yorktown 
sites, and evaluated various remediation approaches. As part of remediation technology assessments, 
LANTDN tasked Waterways Experimental Station (WES) to perform a treatability study to determine the 
feasibility of remediating explosives-contaminated soil at the Naval Weapons Station Yorktown. This 
bench-scale treatability study included three soil treatment techniques: anaerobic biotreatment, aerobic 
biotreatment, and SlurOx treatment. The objectives of the study were to assess and maximize the 
explosive-degrading potential of indigenous Naval Weapons Station Yorktown soil microbial communities 
using microcosms of bioslurry or biocell treatment systems. The bioslurry represents the highest level of 
mixing available; whereas, the biocell is a static system. It is noted that due to preliminary results, the 
SlurOx system was eliminated from consideration as a possible remediation technique ans was not further 
evaluation as part of the bench-scale study. The following remediation technologies were selected for 
investigation: 

l Aerobic Biocell 
l Anaerobic Biocell 
l Aerobic Bioslurry 
l Anaerobic Bioslurry. 

The bench-scale treatability for Naval Weapons Station Yorktown was completed in phases. Phase I 
(conducted from January to May 1995) consisted of the selection of soil samples; collection, 
homogenization, and shipment of the samples; soil sample storage; the homogenization and sieving of 
samples; and chemical and physical characterization of the soil sample. Phase II (conducted from June to 
July 1995) included the assessment of explosive-degrading potential of soil microflora, selelction of 
enrichments of TNT-degrading microorganisms, assessment of the efficacy of adding exogenous 
microorganisms to bacteria-contaminated soil, and evaluation of the effects of adding the surfactant 
Tween 80 to the soil during biotreatment. Phase III (conducted from August to September 1995) included 
selection of surfactant dose and sequential batch tests. Phase IV (conducted from November 1995 to 
April 1996) was the bioslurry bench-scale study and Phase V (conducted from November 1995 to 
April 1996) was the biocell bench-scale study. Finally, Phase VI is the reporting phase of the study. WES 
is currently completing this final phase. 

Representative soil samples from several sites at the Naval Weapons Station Yorktown were studied 
in microcosms designed to simulate bench-scale bioslurry and biocell treatment systems. TNT w;as mixed 
into soil samples and the samples were incubated for 48 hours. The degradation of TNT was determined 
by monitoring the disappearance of TNT, the appearance of TNT metabolites, and the evolution of carbon 
dioxide. The effects of the various treatments on the microbial community in the soil were mea.sured by 
monitoring the total respiration of the soil microbial community n the microcosms and by analysis of polar 
membrane lipids. 

OHM Project 18757ESC Yorktown, Virginia 
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,, ,.s+ Two types of streams were tested for biocell and bioslurry bench-scale test: aerobic and anaerobic. 
The treatment systems to be used in the bench-scale studies were determined based on the results from 
Phases II and III. The aerobic biocell studies included the following two treatments: 

l Sterile control 
l Tween 80 and molasses. 

The anaerobic biocell studies included: 

l Potato starch 
l Tween 80 and molasses 
l Simplot method 
l Molasses 
l Sterile control. 

The aerobic bioslurry studies included the following treatments: 

l Sterile control 
l No additives 
l Tween 80 and molasses. 

The anaerobic bioslurry studies included the following treatments: 

J’-w l Potato starch 
l Simplot method 
l Simplot method with 4-hour mixing 
l Sterile control. 

The bioslurry and biocell systems were sampled routinely over a lo- to 12-week period for 
explosives and explosive-related compounds. Soil was sampled and analyzed from the biocell and both 
soil and water collected from the bioslurry system were analyzed. The following subsections discuss the 
results from each study. 

1.2.5 Biocell Results 

The anaerobic biocell was not as successful as the anaerobic biocells in the reduction of explosive 
compounds. The Tween 80 and molasses (aerobic) only demonstrated a 25-percent reduction in total 
explosives and a 31-percent reduction in TNT in 49 days in the biocell. Whereas, the anaerobic systems 
(Tween 80 and molasses; molasses, Simplot; and potato starch) all showed greater than a BO-percent 
reduction of TNT by Day 49. 

1.2.6 Bioslurrv Results 

r--. 

By Day 21 of the bioslurry study, total explosives were degraded by 89 percent and TNT was 
degraded by 99.6 percent by the molasses treatment system in the aerobic bioslurry. Anaerobic bioslurry 
successfully degraded TNT; however, concentrations of RDX, octahydro-1,3,5,7-tetranitro-1,3,5,7- 
tetrazocine (HMX), and dinitrotoluenes did not appear to degrade as fast as in the biocells. The bioslurry 
indicated that there was not significant difference between containuous Simplot mixing and the 4-hour 
Simplot mixing. By Day 21, total explosives were only degraded by 66 percent by the potato starch and 
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59 percent by the Simplot mixture; however, TNT was degraded by 96 percent with the potato starch and 
90 percent with the Simplot mixture. 

1.2.7 Bench-Scale Studv Conclusions 

The final bench-scale treatability study report has not been completed. Nonetheless, WES has 
concluded that based on the results from the bench-scale studies, the aerobic bioslurry technology utilizing 
native soil consortia, Tween 80 and molasses and the anaerobic biocell utilizing the Simplot process to be 
the two most potentially effective treatment methods for the Naval Weapons Station Yorktown soil. 

Based on the results of the bench-scale treatability study, LANTDIV has decided to further the 
evaluation of the effectiveness of the Simplot technology by conducting a field-scale pilot study at the Naval 
Weapons Station Yorktown. LANTDIV may decide to conduct a pilot study implementing the Tween 80 
and molasses bioslurry in the future. 

1.3 OBJECTIVES 

The objective of this plan is to present erosion and sedimentation control measures to allow the 
biocell construction and soil excavation activities to take place and to minimize any threat to the adjacent 
waterways. The work covered under this plan includes installation of silt fence and strawbale checkdams. 
Maintenance of these facilities for the duration of the capping project is included as part of this task. The 
plan will utilize all of the above-mentioned control measures in combination to minimize soil erosion and 
sediment accumulation. 

2.0 SOI[L 

This plan includes five figures (Figures 1,2,3,4, and 5) which are described below. The proposed 
erosion and sedimentation controls and project areas are depicted on these figures. Figures 1 and 2 depicts 
existing project features, Figure 3 and 4 depicts the layout of erosion and sedimentation controls, and 
Figure 5 shows erosion and sedimentation details. 

2.1 SOIL TYPES 

Four soil types are present at the Naval Weapons Station Yorktown. The four soil types are as 
follows: 

0 Urban Land 
l Urban Land - Udorthents 
l Uciorthents, Loamy 
l Udorthents , Clayey. 

2.2 PHYSICAL CHARACTERISTICS 

The soil series as described in the current United States Department of Agriculture (USDA) - Soil 
Conservation Service Soil Survey of York County and Newport News City are listed in the following 
sections. The soil survey should be consulted for definitions of terminology. 
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2.2.1 Urban Land 

Urban Land soils are altered, reworked, or removed soil material in “areas where more than 
70 percent of the land surface is covered by asphalt, concrete, buildings, or other impervious materials” 
(USDA, 1989). 

2.2.2 Urban Land - Udorthents 

Urban Land - Udorthents soils “have been graded, cut, filled, or disturbed by construction and 
earthmoving activities” (USDA, 1989). This soil complex has an urban setting and occupies gentle slopes 
and areas of moderately well and poorly draining Udorthents soils. 

2.2.3 Udorthents. Loamv 

Udorthents, Loamy soils are “soil material in areas where the soil has been altered during excavation 
or covered by earthly fill material” (USDA, 1989). This soil complex has an urban setting near 
transportation arteries, manmade waterways and mining activities. Generally, Udorthents are well-to- 
moderately-well-drained loamy and sandy material. 

2.2.4 Udorthents. Clavey 

Udorthents, Clayey soils consist “mostly of clayey fill material that has been placed on soils of 
various drainage classes on lowlying terraces, floodplains, and tidal marshes” (USDA, 1989). This soil 
complex has a slow-to-very-slow permeability allowing water-to pond easily on its surface, This results 
in little threat of erosional episodes taking place. Due to the perpetual wetness and slow permeability of 
Udorthents, Clayey soils, their use for civil construction is limited. 

3.0 PROJECT ACTIVITI’ES 

The project entails the construction of an earth soil/geomembrane double-lined treatment cell. The 
project activities are primarily site preparation work (drainage control and site setup); excavation activities 
to construct the treatment cell and excavation at Site 7. 

3.1 SII’E 

Construction activities that will impact runoff during site preparation include the following: 

l Clearing and grubbing 
l Temporary road construction. 

Local temporary control measures will be utilized as segments of the project area are cleared and 
grubbed to construct the erosion and sedimentation controls. 

3.2 SOIL EXCAVATION 

Soil excavation will be performed as required to construct haul roads, the treatment cell, and at 
Site 7. At a minimum, prior to excavation, local control measures, such as silt fence and/or strawbale 
checkdams, will be installed on the downslope side of the excavation. Additionally, the area a:round, as 
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well as the excavation (where possible), will be graded such that all runoff passes through erosion and 
sedimentation control structures. 

3.3 SOIL PLACEMENT 

Soil placement will be performed to construct the-haul roads and the treatment cell. Prior to soil 
placement beginning, at a minimum, silt fence and strawbale checkdams will be installed on the downslope 
side of the fill area. The erosion and sedimentation controls will be in place prior to beginning the major 
soil placement activities for the cell construction. As backfill is placed, the fill area will be grad.ed such 
that all runoff passes through erosion and sedimentation control structures. Any erosion and sedimentation 
control structure that is installed/constructed during soil placement activities will remain in place until the 
site is vegetated. 

3.4 STORMWATER RUNOFF 

The biocell area is on a plateau. Existing runon is diverted around the area via a drainage swale on 
the north side of the site and an existing culvert northwest of the site. Stormwater runoff from the 
treatment cell will pass through erosion and sedimentation control features prior to discharge. 

4.0 CONTROLMEASURFJS 

This section describes the various temporary and permanent erosion and sedimentation controls that 
will be used during earthmoving activities at the site. All controls will comply with the manufacturer’s 
installation specifications and will be installed as directed by the Navy technical representative or 
OHM Remediation Services Corp. (OHM), a wholly owned subsidiary of OHM Corporation, site 
supervisor. All control measures will be installed in accordance with Appendix A - Technical 
Specifications. 

4.1 TEMPORARY CONTROLS 

4.1.1 Silt Fence 

Silt fence will be installed as shown on Figure 5 and in the locations shown on Figures 3 and 4. At 
a minimum, silt fence will be installed on all downslope sides of either excavation or backfilling activities. 
It will be installed as part of the site preparation work and will be in place locally prior to all construction 
activities. 

4.1.2 Strawbale 

Strawbales will be used in places where flow over disturbed areas must be minimized until vegetation 
is established. This includes on the downslope of excavations for the erosion and sedimentation controls. 

4.2 PERMANENT CONTROLS 

Permanent controls for biocell construction excavation area restoration will include vegetation of 
disturbed areas (Figures 3 and 4) and placement of jute matting as necessary and as shown on IFigure 4. 
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4.2.1 Veaetation 

The following sections discuss the requirement for establishing vegetation over the project area in 
accordance with Standard Specification 3.32 - “Permanent Seeding” of the VESCH Manual (see 
Appendix A - Technical Specifications). 

4.2.1.1 Seedbed Preparation 

Prior to seeding, the soil will be prepared to create a seedbed to enhance seed germination, optimize 
root growth, increase infiltration of water to the root zone, and minimize erosion. The seedbed. will be 
prepared using suitable construction equipment to loosen the upper 4 inches of soil. Fertilizer and other 
additives will be added to the soil as part of seedbed preparation. 

4.2.1.2 Seed Mixture 

Seeding will be accomplished by either a truck-mounted broadcast seeder or hydroseeder, or by seed 
drill. The seed will be covered with either a thin veneer (minimum l/4 inch) of soil or mulch, unless the 
seed is applied using hydroseeding methods. The seed permanent mixture will consist of: 

l Tall Fescue - 190 to 200 pounds per acre 
l Kentucky Bluegrass - 0 to 10 pounds per acre. 

The temporary seed mixture will consist of: 

l Annual Ryegrass - 1.7 pounds per acre 
l Cereal Rye - 2 pounds per acre. 

4.2.1.3 Mulch 

The areas fertilized and seeded will also be mulched to reduce germination time and improve overall 
growth. All areas will be mulched with straw or hay applied at the rate of 2 tons per acre. Straw mulch 
will be of healthy stacks from oats, wheat, rye, barley, or rice containing at least 50 percent by weight of 
material that is 10 inches or longer. Application will be performed on the same day as seeding and will 
be placed by a blower. Mulch will be held in place using either mulch netting or chemical tack. The 
anchor method and materials for the netting will be as specified by the net manufacturer. Chemical tack 
will be a cornstarch base applied by the hydroseeder. 

Wood cellulose recycled paper mulch may be used as an alternative to straw or hay. Wood cellulose 
mulch would be applied by a hydroseeded at a rate of 1,000 pounds per acre. 

Excelsior wood fiber mats will be used in areas with slopes steeper than 2H:lV and collection 
channels, 

4.2.1.4 Fertilizer and Lime 

The fertilizer will be a 10-20-10 controlled release, commercial grade, granular, free-flowing blend 
of nitrogen, phosphoric acid, and potassium. Fifty percent of the nitrogen will be of the slow release 
organic type. The mixture will be derived from either sulfur-coated urea, urea formaldehyde, plastic- or 
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polymer-coated prills, or isobutylenediurea. The application rate will be determined based on the analytical 
results of soil samples. The fmal fertilizer selection will also be based on the analytical results of the soil. 

Lime will be from agricultural grade limestone. The limestone will be ground so that a minimum 
of 90 percent passes through a lo-mesh sieve and a minimum of 50 percent passes through a lOO-mesh 
sieve. The application rate for lime will be assumed at 4 tons per acre, however, the final application rate 
will be based on analytical results of soil samples. 

Both the lime and fertilizer will be incorporated into the top 4 inches of soil during seedbed 
preparation or will be applied along with the seed if hydroseeding is the method or application. 

4.22 Jute Matting 

Jute matting will be installed at Site 7 during restoration activities. The existing site condttions at 
Site 7 range from gradually sloping to moderately steep. The jute matting will help stabilize the bare soil 
until vegetation is established. The matting will be placed in the moderately steep area shown on Figure 4 
and in accordance with VESCH Standard Specification 3.36 (Appendix A). 

4.2.3 Entrance Road 

The existing gravel entrance road will be upgraded in accordance with Appendix A to minimize 
tracking of mud and sediment off site. 

4.3 MAINTENANCE 

OHM will be responsible for the proper maintenance of all seeded and mulched areas for the Navy- 
specified duration after demobilization of the project. Upon removal of the silt fence, the area covered by 
the silt fence will be regraded and reseeded as needed. OHM will also maintain the silt fence and strawbale 
checkdams while construction for the treatment cell and Site 7 restoration is being performed. OHM will 
inspect the drainage facilities weekly and after large storm events, and will repair areas as required. 

5.0 RUNOFF 

5.1 PROJECT AREAS 

All runoff from the project area to be disturbed for treatment cell construction will be collected and 
conveyed to the erosion and sedimentation control facilities. 

5.2 UPSTREAM WATERSHED 

The upstream watershed is currently diverted around this site and will not affect construction 
activities I) 

5.3 IMPACT 

The impact to the watershed from project activities will be minimal with the erolsion and 
sedimentation control features provided in this plan. 
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6.0 EARTHMOVING ACTIVITIES 

6.1 GENERAL 

The project activities that require erosion and sedimentation controls are site preparation, soil 
excavation, and soil placement. These are described in the following sections. 

6.1.1 Site Preparation 

Construction activities that will impact runoff during site preparation include the following: 

l Clearing and grubbing 
* Temporary road construction. 

All excavations will be graded such that all runoff passes through erosion and sedimentation control 
structures, either permanent or temporary, prior to discharge from the site. 

6.1.2 Soil 

Soil excavation will be performed as required to construct haul roads, the treatment cell, and Site 7 
soil excavation. At a minimum, prior to excavation, silt fence or silt fence and strawbale checkdams will 
be installed on the downslope side of the excavation additionally. 

6.1.3 Soil Placement 

Prior to soil placement, at a minimum, silt fence and strawbale checkdams will be installed on the 
downslope side of the fill area. Additionally, as a backfill is placed, the fill area will be graded such that 
all runoff passes through erosion and sedimentation control structures. Any erosion and sedimentation 
control structure that is installed/constructed during soil placement activities will remain in place until the 
site is vegetated. 

OHM Project 18757ESC Yorktown, Virginia 

9 



I II I / 

TABLES 



TABLE l-l 

SUMMARY OF MAXIMUM EXPLOSIVE COMPOUND 
CONCENTRATIONS DETECTED IN SITE 6 - SOIL AND SEDIMENT SAMPLES 

PILOT SCALE TREATABILITY STUDY WORK PLAN 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

Nitrobenzene 

Tetryl 

2,4,6-TNT 

2,4-Dinitrotoluene 

Amino-Dinitrotoluene 

4-Amino-Dini@toluene 

2-Amino-Dinitrotoiuene 

61,000 710,000 ND ND 730,000 21,000 730,000 

160,000 160,000 ND ND 3,900,000 194,000 3,900,000 

21,000 19,000 ND 450 120,000 1,320 120,000 

ND ND ND 210 4,600 3,760 4,600 

ND ND ND ND 2,100 ND 2,100 

ND ND ND ND 70,doo ND 70,000 

640,000 ND ND 2,500,OOO 93,000,000 2,690,OOO 93,000,000 

ND 28,000 ND ND ND 382 28,000 

ND ND ND ND ND 7,310 7,310 

ND ND 2,500 520,000 160,000 ND 520,000 

ND ?+D 2,500 ND 160,000 ND 160,000 

Notes: 

ND = Not Detected. 

- 



TABLE 1-2 

SUMMARY OF MAXIMUM EXPLOSIVE COMPOUND 
CONCENTRATIONS DETECTED IN SITE 7 - SOIL AND SEDIMENT SAMPLES 

PILOT SCALE TREATABILITY STUDY WORK PLAN 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

I ND I ND I 3,200,OOO ~~ II 

II RDX I ND I ND I 14,000,000 II 
II 2,4,6-TNT I ND I ND I 40,000,000 II 
II Amino-Dinitrotoluene I ND I ND I 84.700 II 

- 

Notes: 

ND = Not Detected. 
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FILTERED RUNOFF 
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FORCE BALES TOGETHER. 

WOOD 
POST 

EMBEDDING DETAIL 

4. BALES TO BE PLACED AS SHOWN ON THE PLANS OR AS 
OTHERWISE DIRECTED. 

DETAlLm 
STRAW BALE CHECKDAM INSTALLATION 

EXTEND FABRIC 
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NOTES. A 
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OR AS OTHERWISE DIRECTED. 

(23- DETAIL 
SILT FENCE INSTALLATION 

3, SILT FENCE WILL BE REMOVED AFTER SEEDING HAS 
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TECHNICAL SPECIFICATIONS. 
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3.02 1992 
p.wN .’ STD & SPEC 3.02 

TEMPORARY STONE 
CONSTRUCTION ENTRANCE 0 CE 

Definition 

A stabilized stone pad with a filter fabric underliner located at points of vehicular ingress 
and egress on a construction site. 

Purpose 

To reduce the amount of mud transported onto paved public roads by motor vehicles or 
runoff. 

Conditions Where Practice ADDlies 

Wherever traffic will be leaving a construction site and move directly onto a public road or 
other paved area. 

..,- ,..... - 

.--e . . . 
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1992 

Planninp Considerations 

3.02 

Minimum Standard #17 (MS #17) requires that provisions be made to minimize the 
transport of sediment by vehicular traffic onto a paved surface. Construction entrances 
provide an area where a significant amount of mud can be removed from construction 
vehicle tires before they enter a public road and, just as important, the soil adjacent to the 
paved surface can be kept intact. A filter fabric liner is used as a “separator” to minimize 
the dissipation of aggregate into the underlying soil due to construction traffic loads. If the 
action of the vehicles traveling over the gravel pad is not sufficient to remove the majority 
of the mud or there exists an especially sensitive traffic situation on the adjacent paved road, 
the tires must be washed before the vehicle enters the public road. If washing is necessary, 
provisions must be made to intercept the wash water and trap the sediment so it can be 
collected and stabilized. Construction entrances should be used in conjunction with the 
stabilization of construction roads (see Std. & Spec. 3.03, CONSTRUCTION IROAD 

STABILIZATION) to reduce the amount of mud picked up by construction vehicles and 
to do a better job of mud removal. Other innovative techniques for accomplishing the same 
purpose (such as a bituminous entrance) can be utilized, but only after specific plans and 
details are submitted to and approved by the appropriate Plan-Approving Authority. 

Desipn Criteria 

&regate Size 

VDOT #l Coarse Aggregate (2 to 3-inch stone) should be used. 

Entrance Dimensions 

The aggregate layer must be at least 6 inches thick; a minimum three inches of aggregate 
should be placed in a cut section to give the entrance added stability and to help secure 
filter cloth separator. It must extend the full width of the vehicular ingress and egress area 
and have a minimum 12-foot width. The length of the entrance must be at least 70 fea (see 
Plate 3.02- 1). 

Washing 

If conditions on the site are such that the majority of the mud not removed by the 
vehicles traveling over the stone, then the tires of the vehicles st be washed before 
entering the public road. Wash water must be carried away from the entrance to a 
approved settling area to remove sediment. All sediment shall be prevented from entering 
storm drains, ditches, or watercourses. A wash rack may also be used to make washing 
more convenient and effective (see Plate 3.02-l). 

P-Y Location 

7 

The entrance should be located to provide for maximum utilization by all construction 
vehicles. 
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3.02 

Construction Soecifications 

The area of the entrance must be excavated a minimum of 3 inches and must be cleared of 
all vegetation, roots, and other objectionable material. The filter fabric underliner will then 
be placed the full width and length of the entrance. 

Following the installation of the filter cloth, the stone shall be placed to the specified 
dimensions. If wash racks are used, they should be installed according to manufacturer’s 
specifications. Any drainage facilities required because of washing should be constructed 
according to specifications. Conveyance of surface water under entrance, through culverts, 
shall be provided as required. If such conveyance is impossible, the construction of a 
“mountable” berm with 51 slopes will be permitted. 

The filter cloth utilized shall be a woven or nonwoven fabric consisting only of continuous 
chain polymeric filaments or yarns of polyester. The fabric shall be inert to commonly 
encountered chemicals and hydrocarbons, be mildew and rot resistant, and conform to the 
physical properties noted in Table 3.02-A. 

Maintenance 

The entrance shall be maintained in a condition which will prevent tracking or flow of mud 
onto public rights-of-way. This may require periodic top dressing with additional stone or 
the washing and reworking of existing stone as conditions demand and repair and/or 
cleanout of any structures used to trap sediment. All materials spilled, dropped, washed, 
or tracked from vehicles onto roadways or into storm drains must be removed immediately. 
The use of water trucks to remove materials dropped, washed, or tracked onto roadways will 
not be permitted under any circumstances. 
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1992 3.02 

STONE CONSTRUCTION ENTRANCE 

70’ MIN. EXISTING 

I Al 
PAVEFNT 

FILTER CLOTH 1 ‘HOUNTABLE BERM 
(OPTIONAL> 

SIDE ELEVATION 
EXISTING GROUND 

\ I 70’ MIN. 1, 

POSITIVE DRAINAGE 
COURSE AGGREGATE TO SEDIMENT 

I 
TRAPPING OEVICE 1 

I 
* MUST EXTEND FULL WKJlH 

OF INGRESS AND EGRESS 
OPERATION iLAN VIEW 

12’ YIN. 

FILTER CLOTH - 
SECTION A-A 

REINFORCED CONCRETE 
/ \ DRAIN SPACE 

SECTION B-B 

Source: Adapted from 1983 Marvland Standards for Soil 
Erosion and Sediment Control, and Va. DSWC 

Plate 3.02-l 
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1992 3.02 

TABLE 3.02-A 

CONSTRUCTION SPECIFICATIONS 
FOR FILTER CLOTH UNDERLINER 

Fabric 
Pronertiesl 

Grab Tensile 
Strength (lbs.) 

Light-Du 
?i 

Heavy-Duty 
Entrance Entrance3 Test 

_(Graded Submade\ (Rouph Graded] Method 

200 220 ASTM D1682 

Elongation at 
Failure (%) 50 220 ASTM D1682 

Mullen Burst 
Strength (lbs.) 190 430 ASTM D3786 

Puncture Strength 
(lbs.) 40 125 

ASTM D751 
(modified) 

Equivalent Opening 
Size (mm) 40-80 40-80 

U.S. Standard 
Sieve CW-02215 

1 Fabrics not meeting these specifications may be used only when design 
procedure and supporting documentation are supplied to determine aggregate 
depth and fabric strength. 

* Light Dutv Entrance: Sites that have been graded to subgrade and where most 
travel would be single axle vehicles and an occasional multi-axle truck. Examples 
of fabrics which can be used are: Trevira Spunbond 1115, Mirafi 100X, Typa.r 
3401, or equivalent. 

3 Heaw Dutv Entrance: Sites with only rough grading and where most travel 
would be multi-axle vehicles. Examples of fabrics which can be used are: Trevira 
Spunbond 1135, Mirafi 600X, or equivalent. 

Source: Virginia Highway and Transportation Research Council (VHTRC) 
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STRAW BALE BARRIER 

Definition 

A temporary sediment barrier consisting of a row of entrenched and anchored straw bales. 

Purpose& 

1. To intercept and detain small amounts of sediment from disturbed areas of limited 
extent in order to prevent sediment from leaving the construction site. 

2. To decrease the velocity of sheet flows. 

: 

a. : 
) ~ p- ‘, .::. . . . : . ‘. “-.;:’ 

. . yr.:;::. . I 
: 
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3.04 

1. 

2. 

3. 

4. 

5. 

6. 

Conditions Where Practice ADDlieS 

Below disturbed areas subject to sheet and rill erosion. 

Where the size of the drainage area is no greater than one-fourth of an acre per 100 
feet of barrier length; the maximum slope length behind the barrier is 100 feet; and 
the maximum slope gradient behind the barrier is 50 percent (2:l). 

Where effectiveness is required for less than 3 months. 

Under no circumstances should straw bale barriers be constructed in live streams or 
in swales where there is the possibility of a washout. 

The measure should not be used where water may concentrate in defined ditches and 
minor swales. 

Straw bale barriers shall not be used on areas where rock or another hard surface 
prevents the full and uniform anchoring of the barrier. 

Planning Considerations 

Based on observations made in Virginia, Pennsylvania, Maryland and other parts of the 
nation, straw bale barriers have not been as effective as many users had hoped they would 
be - especially when used to slow down and filter concentrated flows. They should be used 
judiciously and with caution as erosion control measures. There are three major reasons 
for such ineffectiveness. 

First, improper utilization of straw bale barriers has been a major problem. Stralw bale 
barriers have been used in streams and drainageways where high water depth and velocities 
have destroyed or damaged the control. Secondly, improper placement and installation of 
the barriers, such as staking the bales directly to the ground with no soil seal or 
entrenchment, has allowed undercutting and end flow. This has resulted in additions of, 
rather than removal of, sediment from runoff waters. Finally, inadequate maintenance 
lowers the effectiveness of these barriers. Trapping efficiencies of carefully installed straw 
bale barriers on one project in Virginia dropped from 57% to 16% in one month due to 
lack of maintenance. 

There are serious questions about the continued use of straw bale barriers as they are 
presently installed and maintained. Averaging from $3 to $6 per linear foot, the thousands 
of straw bale barriers used annually in Virginia represent such a considerable expense that 

.r--“., optimum installation procedures should be emphasized. 
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3.04 

Design Criteria 

A formal design is not required. However, an effort should be made to locate the straw 
bale barrier, as well as other perimeter controls, at least 5 to 7 feet from the base of 
disturbed slopes with grades greater than 7%. This will help prevent the measure from 
being rendered useless following the initial movement of soil. 

Construction Soecifications 

Sheet Flow ADolication 

1. Bales shall be placed in a single row, lengthwise M the contour, with ends of 
adjacent bales tightly abutting one another. 

2. All bales shall be either wire-bound or string-tied. Straw bales shall be installed so 
that bindings are oriented around the sides rather than along the tops and bottoms 
of the bales in order to prevent deterioration of the bindings (see Plate 3.04-l). 

3. The barrier shall be entrenched and backfilled. A trench shall be excavated the 
width of a bale and the length of the proposed barrier to a minimum depth of 4 
inches. After the bales are staked and chinked (gaps filled by wedging), the 
excavated soil shall be backfilled against the barrier. Backfill soil shall conform to 
the ground level on the downhill side and shall be built up to 4 inches against the 
uphill side of the barrier (see Plate 3.04-l). 

4. Each bale shall be securely anchored by at least two stakes (minimum dimensions 
2 inches x 2 inches x 36 inches) or standard ‘T’ or “U” steel posts (minimum weight 
of 1.33 pounds per linear foot) driven through the bale. The first stake or steel post 
in each bale shall be driven toward the previously laid bale to force the bales 
together. Stakes or steel pickets shall be driven a minimum 18 inches deep into the 
ground to securely anchor the bales. 

5. The gaps between bales shall be chinked (filled by wedging) with straw to prevent 
water from escaping between the bales. Loose straw scattered over the area 
immediately uphill from a straw bale barrier tends to increase barrier efficiency. 

6. Inspection shall be frequent and repair or replacement shall be made promptly as 
needed. 

7. Straw bale barriers shall be removed when they have served their usefulness, but not 
before the upslope areas have been permanently stabilized. 
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Maintenancg 

3.04 

1. Straw bale barriers shall be inspected immediately after each rainfall and ;at least 
daily during prolonged rainfall. 

2. Close attention shall be paid to the repair of damaged bales, end runs and 
undercutting beneath bales. 

3. Necessary repairs to barriers or replacement of bales shall be accomplished promptly. 

4. Sediment deposits should be removed after each rainfall. They must be removed 
when the level of deposition reaches approximately one-half the height of the lbarrier. 

5. Any sediment deposits remaining in place after the straw bale barrier is no longer 
required shall be dressed to conform to the existing grade, prepared and seeded. 

TTT- 17 
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STRAW BALE BARRIER 

BINOINC WIRE 
gAK;D 2 EMRENCHED 

OR lWlNE \ - 

-.-^- . . . ..*1r ’ 
HLltKW KUNW 

PROPERLY INSTALLED STRAW BALE 
(CROSS SECTION) 

1. EXCAVATE THE TRENCH. 2. PUCE AND STAKE STRAW BALES. 

3. WEDGE LOOSE STRAW BETWEEN BALES. 

CONSTRUCTION OF 

4. BACKFILL AND COMPACT THI: 
EXCAVATED SOIL. 

STRAW BALE BARRIER 

Source: Va. DSWC 
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3.05 

p-~ SILT FENCE 
0 

SF 

Definition 

A temporary sediment barrier consisting of a synthetic filter fabric stretched across and 
attached to supporting posts and entrenched. 

Puruoses 

1. To intercept and detain small amounts of sediment from disturbed areas during 
construction operations in order to prevent sediment from leaving the site. 

2. To decrease the velocity of sheet flows and low-to-moderate level channel flows. 
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1. 

2. 

3. 

4. 

3.05 

Conditions Where Practice ADdies 

Below disturbed areas where erosion would occur in the form of sheet and rill 
erosion. 

Where the size of the drainage area is no more than one quarter acre per ‘100 feet 
of silt fence length; the maximum slope length behind the barrier is 100 feet; and the 
maximum gradient behind the barrier is 50 percent (2:l). 

In minor swales or ditch lines where the maximum contributing drainage area is no 
greater than 1 acre and flow is no greater than 1 cfs. 

Silt fence will not be used in areas where rock or some other hard surface prevents 
the full and uniform depth anchoring of the barrier. 

Planning Considerations 

Laboratory work at the Virginia Highway and Transportation Research Council (VHTRC) 
has shown that silt fences can trap a much higher percentage of suspended sediments than 
straw bales, though silt fence passes the sediment-laden water slower. Silt fences are 
preferable to straw barriers in many cases because of their durability and potential cost 
savings. While the failure rate of silt fences is lower than that of straw barriers, many 
instances have been observed where silt fences are improperly installed, inviting failure and 
sediment loss. The installation methods outlined here can improve performance and reduce 
failures. 

. 

As noted, flow rate through silt fence is significantly lower than the flow rate for straw bale 
barriers. This creates more ponding and hence more time for sediment to fall out. Table 
3.05-A demonstrates these relationships. 

Both woven and non-woven synthetic fabrics are commercially available. The woven fabrics 
generally display higher strength than the non-woven fabrics and, in most cases, do not 
require any additional reinforcement. When tested under acid and alkaline water 
conditions, most of the woven fabrics increase in strength, while the reactions of non-woven 
fabrics to these conditions are variable. The same is true of testing under extensive 
ultraviolet radiation. Permeability rates vary regardless of fabric type. While all of the 
fabrics demonstrate very high filtering efficiencies for sandy sediments, there is consi.derable 
variation among both woven and non-woven fabrics when filtering the finer silt and clay 
particles. 

1. 

Desien Criteria 

No formal design is required. As with straw bale barriers, an effort should be made 
to locate silt fence at least 5 feet to 7 feet beyond the base of disturbed slopes with 
grades greater than 7%. 



3.05 

TABLE 3.05-A 

TYPICAL FLOW RATES AND FILTERING 
EFFICIENCIES OF PERIMETER CONTROL 

Material 

Straw 

Synthetic Fabric 

Flow Rate Filter 
Lgal. /sa.ft./min) Efficiencv(%\ 

5.6 67 

0.3 97 

Source: VHTRC 

2. The use of silt fences, because they have such a low permeability, is limited to 
situations in which only sheet or overland flows are expected and where concentrated 
flows originate from drainage areas of 1 acre or less. 

3. Field experience has demonstrated that, in many instances, silt fence is installed too 
short (less than 16 inches above ground elevation). The short fence is sub.ject to 
breaching during even small storm events and will require maintenance “clean outs” 
more often. ProDerlv SuDDorted silt fence which stands 24 to 34 inches above the 
existing grade tends to promote more effective sediment control. 

Construction SDecifications 

Materials 

1. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester or 
ethylene yarn and shall be certified by the manufacturer or supplier as conforming 
to the requirements noted in Table 3.05-B. 

2. Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to p.rovide 
a minimum of six months of expected usable construction life at a temperature range 
of 0” F to 120” F. 

3. If wooden stakes are utilized for silt fence construction, they must have a dia.meter 
of 2 inches when oak is used and 4 inches when pine is used. Wooden stakes must 
have a minimum length of 5 feet. 
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TABLE 3.05-B 

PHYSICAL PROPERTIES OF 
FILTER FABRIC IN SILT FENCE 

Phvsical Propertv 

Filtering Efficiency 

Tensile Strength at 
20% (max.) Elongation* 

Flow Rate 

UltravioIet Radiation 
Stability % 

m 

ASTM 5141 

VI-M-52 

ASTM 5 141 

ASTM-G-26 

Reauirements 

75% (minimum) 

Extra Strength ‘- 
50 lbs./linear inch 
(minimum) 

Standard Strength - 
30 lbs./linear inch 
(minimum) 

0.2 gal./sq.ft./ 
minute (minimum) 

90% (minimum) 

* Requirements reduced by 50% after six months of installation. 

Source: VHTRC 

4. If steel nests (standard “U” or “T’ section) are utilized for silt fence construction, they 
must have a minimum weight of 1.33 pounds per linear foot and shall have a 
minimum length of 5 feet. 

5. Wire fence reinforcement for silt fences using standard-strength filter cloth shall be 
a minimum of 14 gauge and shall have a maximum mesh spacing of 6 inches. 

1. 

Installation 

The height of a silt fence shall be a minimum of 16 inches above the original ground 
surface and shall not exceed 34 inches above ground elevation. 
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2. The filter fabric shall be purchased in a continuous roll cut to the length of the 
barrier to avoid the use of joints. When joints are unavoidable, filter cloth slhall be 
spliced together only at a support post, with a minimum 6-inch overlap, and securely 
sealed. 

3. A trench shall be excavated approximately 4-inches wide and 4-inches deep on the 
upslope side of the proposed location of the measure. 

4. When wire support is used, standard-strength filter cloth may be used. Posts for this 
type of installation shall be placed a maximum of lo-feet apart (see Plate 3.05-l). 
The wire mesh fence must be fastened securely to the upslope side of the posts using 
heavy duty wire staples at least one inch long, tie wires-or hog rings. The wire shall 
extend into the trench a minimum of two inches and shall not extend more than 34 
inches above the original ground surface. The standard-strength fabric shall be 
stapled or wired to the wire fence, and 8 inches of the fabric shall be extended into 
the trench. The fabric shall not be stapled to existing trees. 

5. When wire support is not used, extra-strength filter cloth shall be used. Posts for this 
type of fabric shall be placed a maximum of 6-feet apart (see Plate 3.05-2) The 
filter fabric shall be fastened securely to the upslope side of the posts using one inch 
long (minimum) heavy-duty wire staples or tie wires and eight inches of the fabric 
shall be extended into the trench. The fabric shall not be stapled to existing trees. 
This method of installation has been found to be more commonplace than #4. 

6. If a silt fence is to be constructed across a ditch line or swale, the measure must be 
of sufficient length to eliminate endflow, and the plan configuration shall resemble 
an arc or horseshoe with the ends oriented upslope (see Plate 3.05-2): Extra-st:rength 
filter fabric shall be used for this application with a maximum 3-foot snacine of posts. 

All other installation requirements noted in #5 apply. 

7. The 4-inch by 4-inch trench shall be backfilled and the soil compacted over the filter 
fabric. 

8. Silt fences shall be removed when they have served their useful purpose, but not 
before the upslope area has been permanently stabilized. 
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CONSTRUCTION OF A SILT FENCE 
(WITH WIRE SUPPORT) 

I. SET POSTS AN0 EXCAVATE A 4-X4” 
TRENCH UPSLOPE ALONG THE LINE 
OF POSTS. 

2. STAPLE WIRE FENCING TO THE POSTS. 

3. Al-l’ACH THE FILTER FABRIC TO THE WIRE 4. BACKFILL AN0 COMPACT THE 

FENCE AN0 EXTEND IT INTO THE TRENCH. EXCAVATED SOIL. 

EXTENSION OF FABRIC AND WIRE INTO THE TRENCH. 

FILTER FABRIC 

Source: Adapted from Installation of Straw and Fabric Filter 
Barriers for Sediment Control, Sherwood and Wyant Plate 3.05-l 



CONSTRUCTION OF A SILT FENCE 
(WITHOUT wrm sUppoRT) 

1. SET THE STAKES. 2. EXCAVATE'A 4"X 4" TRENCH 
UPSLOPE ALONG THE LINE OF 
STAKES. 

3. STAPLE FILTER MATERIAL 4. BACKFILL AND COMPACT 
TO STAKES AND EXTEND THE EXCAVATED SOIL. 
IT INTO THE TRENCH. 

FL 

SHEET FLOW INSTALLATION 
(PERSPECTIVE VIEW) 

POINTS A SHOULD BE HIGHER THAN POINT B. 

DRAINAGEWAY INSTALLATION 
(FRONT ELEVATION) 

Source: Adapted from Installation of Straw and Fabric Filter 
Barriers for Sediment Control, Sherwood and Wyant Plate 3.05-2 
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Maintenance 

1. Silt fences shall be inspected immediately after each rainfall and at least daiky during 
prolonged rainfall. Any required repairs shall be made immediately. 

2. Close attention shall be paid to the repair of damaged silt fence resulting from end 
runs and undercutting. 

3. Should the fabric on a silt fence decompose or become ineffective prior to the end 
of the expected usable life and the barrier still be necessary, the fabric shall be 
replaced promptly. 

4. Sediment deposits should be removed after each storm event. They must be 
removed when deposits reach approximately one-half the height of the barrier. 

5. Any sediment deposits remaining in place after the silt fence is no longer required 
shall be dressed to conform with the existing grade, prepared and seeded. 
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STD & SPEC 3.32 

PERMANENT SEEDING 

3.32 

0 

PS 

Definition 

The establishment of perennial vegetative cover on disturbed areas by planting seed. 

Purposes 

1. To reduce erosion and decrease sediment yield from disturbed areas. 

2. To permanently stabilize disturbed areas in a manner that is economical, ada.ptable 
to site conditions, and allows selection of the most appropriate plant materials. 

3. To improve wildlife habitat. 

4. To enhance natural beauty. 
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Conditions Where Practice ADDlies 

3.32 

1. Disturbed areas where permanent, long-lived vegetative cover is needed to stabilize 
the soil. 

2. Rough-graded areas which will not be brought to final grade for a year or more. 

PlanninP Considerations 

Vegetation controls erosion by reducing the velocity and the volume of overland flow and 
protecting the bare soil surface from raindrop impact. 

Areas which must be stabilized after the land has been disturbed require vegetative cover. 
The most common and economical means of establishing this cover is by seeding grasses and 
legumes. Permanent vegetative covers must meet the requirements of Minimum Sta.ndard 
#3. 

Advantages of seeding over other means of establishing plants include the small initial 
establishment cost, the wide variety of grasses and legumes available, low labor requireiment, 
and ease of establishment in difficult areas. 

Disadvantages which must be dealt with are the potential for erosion during the 
establishment stage, a need to reseed areas that fail to establish, limited periods during the 
year suitable for seeding, the potential need for weed control during the establishment 
phase, and a need for water and appropriate climatic conditions during germination.. 

There are so many variables in plant growth that an end product cannot be guaranteed. 
Much can be done in the planning stages to increase the chances for successful seeding. 
Selection of the right plant materials for the site, good seedbed preparation, and 
conscientious maintenance are important. 

SELECTING PLANT MATERIALS: The factors affecting plant growth are climate,, soils, 
and topography. In Virginia, there are three major physiographic regions that reflect 
changes in soil and topography. In selecting appropriate plant materials, one should take 
into account the characteristics of the physiographic region in which the project is located 
(see Plate 3.32-l). 

PHYSTOGRAPHIC REGIONS: 

Coastal Plain - Soils on the Coastal Plain are deeply weathered, stratified deposits 
of sand and clay. They are generally acidic and low in plant nutrients. The sandy 
soils are hot and droughty in summer. This region receives more rain and is wiarmer 
than the other regions of the state. The land is fairly level, and many areas are 
poorly drained. Warm season grasses traditionally perform well in these areas. 
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Piedmont - Soils on the Piedmont plateau are highly variable. They tend to be 
shallow, with clayey subsoils. Piedmont soils are low in phosphorus. Soils derived 
from mica schist are highly erodible. Topography is rolling and hilly. The southern 
Piedmont has much the same climate as the Coastal Plain. Often referred to as the 
“transition zone” in planting. Contains areas that will support both warm or cool 
season grasses. 

Aonaiachian and Blue Ridge Region - This region is divided into plateaus, 
mountains, and narrow valleys. Soils tend to be shallow and acid, and ma.y erode 
rapidly on steep slopes. Shaley slopes are often unstable and droughty. This area 
is colder and drier than the rest of the State. The rugged topography makes plant 
establishment difficult. Cool season grasses are normally specified in this region. 

SOILS: On the whole, soils in Virginia always require some nitrogen (N) fertilization to 
establish plants. Phosphorus (P) and potassium (K) are usually needed. Except for some 
small pockets of shallow limestone soils, lime is universally needed. 

Soils can be modified with lime and fertilizer, but climate cannot be controlled. For this 
reason, the State has been divided into two major climatic regions, referred to as the 
Northern Piedmont and Mountain Region and the Southern Piedmont and Coastal Plain 
Region, for grass and legume selection (see map, Plate 3.32-2). 

Microclimate, or localized climate conditions, can affect plant growth. A south-facing slope 
is drier and hotter than a north-facing slope, and may require drought-tolerant plants. 
Shaded areas require shade-tolerant plants; the windward side of a ridge will be drier than 
the leeward, etc. 

LAND USE: A prime consideration in selecting which plants to establish is the intended 
use of the land. All of these uses - residential, industrial, commercial, recreational - can be 
separated into two major categories: high-maintenance and low-maintenance. 

High-maintenance areas will be mowed frequently, limed and fertilized regularly, and will 
either receive intense use (e.g., athletics) or require maintaining to an aesthetic standard 
(home lawns). Grasses used for these situations must be fine-leaved and attractive in 
appearance, able to form tight sod, and be long-lived perennials. They must be well-adapted 
to the geographic area where they are planted, because constant mowing puts turf under 
great stress. Sites where high-maintenance vegetative cover is desirable include homes, 
industrial parks, schools, churches, athletic playing surfaces as well as some recreational 
areas. 

Low-maintenance areas will be mowed infrequently or not at all; lime and fertilizer may not 
be applied on a regular basis; the areas will not be subjected to intense use, nor required 
to have a uniform appearance. These plants must be able to persist with little maintenance 
over long periods of time. Grass and legume mixtures are favored for these sites because 
legumes are capable of fixing nitrogen from the air for their own use, and the use of the 
plants around them. Such mixed stands are better able to withstand adverse conditions. 
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Sites that would be suitable for low-maintenance vegetation include steep slopes, stream or 
channel banks, some commercial properties, and “utility turf’ areas such as roadbanks. 

Seedbed Preparation - The soil on a disturbed site must be modified to provide an @mum 
environment for seed germination and seedling growth. The surface soil must be loose 
enough for water infiltration and root penetration. The pH (acidity and alkalinity) of the 
soil must be such that it is not toxic and nutrients are available, usually between pH 6.0-7.0. 
Sufficient nutrients (added as fertilizer) must be present. After seed is in place, it must be 
protected with a mulch to hold moisture and modifv temoerature extremes. and to orevent 
erosion while seedlings are crowing. 

The addition of lime is equally as important as applying fertilizer. Lime is best known as 
a pH, or acidity, modifier, but it also supplies calcium and magnesium which are: plant 
nutrients. Its effect on pH makes other nutrients more available to the plant. It can also 
prevent aluminum toxicity by making aluminum less soluble in the soil. Many soils in 
Virginia are high in aluminum, which stunts the growth of plant roots. 

..,--.. 

MAINTENANCE: Even with careful, well-planned seeding operations, failures can occur. 
When it is clear that plants have.not germinated on an area or have died, these area.s must 
be reseeded immediately to prevent erosion damage. However, it is extremely important 
to determine for what reason germination did not take place and make any corrective action 
necessary prior to reseeding the area. Healthv vegetation is the most effective erosion 
control available. 

Soecifications 

Selection of Plant Materials 

1. Selection of plant materials is based on climate, topography, soils, land use, and 
planting season. To determine which plant materials are best adapted to a s#pecific 
site, use Tables 3.32-A and 3.22-B which describe plant characteristics and list 
recommended varieties. 

2. Appropriate seeding mixtures for various site conditions in Virginia are given in 
Tables 3.32-C, 3.32-D and 3.32-E. These mixtures are designed for general use, and 
are known to perform well on the sites described. Check Tables 3.32-A and 3.32-B 
for recommended varieties. 

3. A more extensive description of plant materials (grasses and legumes), their usage 
and pictorial representation can be found in Appendix 3.32-c. 

4. When using some varieties of turfgrasses, the Virginia Crop Improvement Association 
(VCIA) recommended turfgrass mixtures may also be used. Consumer protection 
programs have been devised to identify quality seed of the varieties recommended 
by the Virginia Cooperative Extension Service. These will bear a label indicating 
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that they are approved by the Association. Mixtures may be designed for a specific 
physiographic region or based on intended use. Special consideration is given to 
plant characteristics, performance, etc. 
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TABLE 3.32-A (Continued) 
CHARACTERISTICS OF COMMONLY SELECTED GRASSES 

COMMON NAME 
(Botanical Name) 

MAINTENANCE REMARKS ‘8 
REQUIREMENTS 

.” 
ia 
>a 

Grows well in sun or Exceeds all fine Reliant, 
HARD P c s.o- lo- 60- VG G L MWD 400K shade and will tolerate fescues in most 
FESCUE 

Spa-, 
6.2 14 80 infertile soils; tests. Excellent for Aurora 

(Festuca improved disease low-maintenance 
Longifolia) resistance. situations. 

Tolerates shade, dry Poor traffic 
CHEWINGS P C S.O- lo- 60- VG G L MWD 400K infertile soils. tolerance, lass Flyer 

FESCUES FESCUE 6.2 14 80 thatch than other 
tine fescues. 

RED 
FESCUE 
(Festuca 
Rubra) 

Low to medium Spreads by 
P C 5.0- lo- 60- VG G L MWD 400K fertility requirements. rhizomes, tillers Long- 

6.2 14 80 Requires weli-drained and stolons. Will fGliOW, 
soil. not take traftic - Victory 

very shade 
tolerant. 

No 
REED CANARYGRASS P C 5.8- 21 70- G G M-H VPD 530K Do not mow closely or Conservation named 
(Phalaris arundinacea) 6.2 85 often. cover in wet areas. varieties 

KEY 

A=Ammal P = Perennial C = Cool Season Plant W = Warm Season Plant G=Good F = Fair P = Poor 
M = Medium 

VP = Very Poor H = High 
L = Low SPD = Somewhat Poorly Drained MPD = Moderately Poorly Drained PD = Poorly Drained VPD = Very Poorly Drained 



TABLE 3.32-A (Continued) 
CHARACTERISTICS OF COMMONLY SELECTEn CRASSES , a -- --------- 

REDTOP (Agrostis alba) P C 5.8- 10 
6.2 

65-85 G F L PD 5m Will tolerate poor, 
infertile soils; deep 
rooted. 

Does well in 
erosion control 
mixes - not for 
lawns. 

No 
named 
varieties. 

WEEPING LOVEGRASS 
(Evagrostis curvula) 

P w 4.5- 14 
6.2 

Low-fertility Fast-growing, No 
65-85 F-P G L-M SPD 1.5m requirements; warm-season named 

excellent drought bunch grass. varieties. 
tolerance. Excellent cover 

for erosion 
control. 

BERMUDAGRASS 
(Cynodon dactylon) 

P W 5.8- 21 
6.2 

70-95 P G M-H SPD 1.8m High nitrogen Common varieties See 
hulled utilization, excellent used for erosion current 

drought tolerance. control. Hybrids VCIA 
Some varieties used for fine turf. list. 
adapted to western 
VA. 

ORCHARDGRASS (Dactylis P C 5.8- 18 
glomerata) 6.2 

60-75 F F M SPD 625K Does best on well- Good pasture Virginia 
drained, loamy soil. selection - may be origin or 

grad. Potomac 

KEY 

.: 
A’= Annual P = Perennial C = Cool Se&on Plant w = wyni sieyion Plant G=Good F = Fair P = Poor VP = Very Poor H = High 
h4 = Medium L = Low SPD 7 Somewhat Poorly Drained MPD = Moderately Poorly Drained PD = Poorly Drained VPD = Very Poorly Drained 

I J 
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TABLE 3.32-B 
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5 

COMMON NAME 
(Botanical Name) 

MAINTENANCE 
REQUIREMENTS REMARKS 

CROWNVETCH 
(Coronilla varia) 

SERICEA 
LESPEDEZA 

(Lespedeza cuneata) 

P C 6.0- 14-21 70 G VG M MWD 1lOK Does best on well-drained Excellent for steep, Penngift 
6.5 soils. Minimum rocky slopes. Produces Chemung 

maintenance when colorful blooms in Emerald 
established. May need May/June. Slow to 
phosphorus. Inoculation is establish. Does best 
essential. when seeded in spring. 

P W 5.8- 21-28 70- F VG L MWD 335K Grows in most well-drained Use hulled seed in Serecia 
6.2 85 soils. Low fertility spring; unhulied in Interstate 

requirements. Inoculation is fall. Very deep-rooted 
essential. legume. Excellent 

choice for eastern Va. 

FLATPEA (Lathyrus P C 5.0- 14-28 65- G G L PD 
siivestrus) 7.0 75 

BIRDSFOOT P C 6.0- 7 65- G F M SPD 
TREFOIL (Lotus 6.5 70 

comiculatus) 

15K 

375K 

Needs lime and high 
phosphorus. Good shade 
tolerance. 

Inoculation is essential. 
Grows in medium-fertile, 
slightly acid soils. 

Tolerates acidic and Lathco 
wetter soils better than 
other legumes. 

Grows better on poorly No 
drained soils than most named 
legumes. Poor drought/ varieties. 
heat tolerance. 

KEY 
: 

A = Annual P = Perennial C = Cool Se&on Plant W = Warm Season Plant G = Good F = Fair P’ = Poor VP = Very Poor H = Hi8h 
M = Medium L = Low SPD = Somewhat Poorly Drained MPD = Moderately Poorly Drained PD = Poorly Drained VPD = Very Poorly Drained 

I ,J 



TABLE 3.32-B (Continued) 
CHARACTERISTICS OF IXGTJMRS APPROPRIATEI mm mnsmu mwrszn~. -1. VV.. L ..VY 

COMMON NAME 
(Botanical Name) 

E! 
MAINTENANCE 2 
REQUIREMENTS REMARKS ‘L3 

.9 
a 

ANNUAL 
LESPEDEZAS 

(Jxqxdeza striata, 
L. stipulacea) 

A W 5.8- 14 70- F VG L MWD 200K Will grow on almost any Choose Kobe for Kobe. 
6.2 85 welldrained soil. southeastern Va.; Korean 

needs almost no 
nitrogen to survive. 

RED CLOVER P C 6.0- 7-14 70 G F M SPD 275K 
[Trifolium pratense) 

Needs high levels of Acts as a biennial. Can Kenstar, 
6.5 phosphorus and potassium. be added to low- Kenland 

maintenance mixes. 

WHITE CLOVER P C 6.0- 10 70 G P M PD 
(Trifolium repens) 6.5 

700K Requires favorable Spreads by soil surface Common, 
moisture, fertile soils, high stolons, white flowers. White 
PH. Dutch 

KEY 

‘. :.,, 

A=Ammal P = Perennial ‘. ’ 
.’ ., 

C = Cool Season Plant w = warm season Plant G=Good F=Fair P = Poor 
M = Medium L = LOW SPD = Somewhat Poorly Drained MPD = Moderately Poorly Drained 

VP = Very Poor H < High 
PD = Poorly Drained VPD = Very Poorly Drained 
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TABLE 3.32-C 
SITE SPECIFIC SEEDING MIXTURES 
FOR APPALACHIAN/MOUNTAIN AREA 

Minimum Care Lawn 

- Commercial or Residential 
- Kentucky 31 or Turf-Type Tall Fescue 
- Improved Perennial Ryegrass * 
- Kentucky Bluegrass 

High-Maintenance Lawn 

Total Lbs. 
Per Acre 

200-250 I.bs. 
go-100% 

O-10% 
o- 10% 

Minimum of three (3) up to five (5) varieties 
of bluegrass from approved list for use in Virginia. 

General Slooe (3:l or less) 

125 lbs. 

- Kentucky 31 Fescue 
- Red Top Grass 
- Seasonal Nurse Crop ** 

128 lbs. 
2 lbs. 

lbs. 20 
150 lbs. 

Low-Maintenance Slone (Steener than 3: 11 

- Kentucky 31 Fescue 
- Red Top Grass 
- Seasonal Nurse Crop ** 
- Crownvetch ** * 

108 lbs. 
2 lbs. 

20 lbs. 
20 lbs. 

150 lbs. 

* Perennial Ryegrass will germinate faster and at lower soil temperatures than 
fescue, thereby providing cover and erosion resistance for seedbed. 

** Use seasonal nurse crop in accordance with seeding dates as stated below: 
March, April through May 15th o . a D . e . . . . . . . . . . . . . . Annual :Rye 
May 16th through August 15th e . . . s . . . e . . . . , . . . . . q Foxtail M:illet 
August 16th through September, October . . . . m . . . . . . . . Annual Rye 
November through February * . D . . . . . . . . . . . . . . . . . . . Winter .Rye 

*** If Flatpea is used, increase to 30 lbs./acre. All legume seed must be properly 
inoculated. Weeping Lovegrass may also be included in any slope or l.ow- 
maintenance mixture during warmer seeding periods; add lo-20 lbs/acre in mixes. 
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TABLE 3.32-D 
SITE SPECIFIC SEEDING MIXTURES FOR PIEDMONT AREA 

Minimum Care Lawn 

Total Lbs. 
Per AC:= 

- Commercial or Residential 
- Kentucky 31 or Turf-Type Tall Fescue 
- Improved Perennial Ryegrass 
- Kentucky Bluegrass 

High-Maintenance Lawn 

- Kentucky 31 or Turf-Type Tall Fescue 

General Sloue (3:l or less) 

175-200 lbs. 
95-100% 

O-5% 
O-5% 

200-250 lbs. 

100% 

- Kentucky 31 Fescue 
- Red Top Grass 
- Seasonal Nurse Crop * 

128 Ibs. 
2 lbs. 

lbs, 20 
150 Ibs. 

Low-Maintenance SIone (Steeper than 3:ll 

- Kentucky 31 Fescue 
- Red Top Grass 
- Seasonal Nurse Crop * 
- Crownvetch ** 

108 lbs. 
2 Ibs. 

20 lbs. 
lbs. 20 

150 lbs. 

* Use seasonal nurse crop in accordance with seeding dates as stated below: 
February 16th through April . . . e q . . . . e . . . . . . . . . . . . Annual FLye 
May 1st through August 15th . . . . . . . . . . s . . . . . . . . . m Foxtail Millet 
August 16th through October . . . . . . . . . . . . , . . . . . . . . . Annual FLye 
November through February 15th . . . . . . . . . . . . . a . . e . . Winter Fkye 

** Substitute Sericea lespedeza for Crownvetch east of Farmville, Va. (May 
through September use hulled Sericea, all other periods, use unhulled Serice:a). 
If Flatpea is used in lieu of Crownvetch, increase rate to 30 lbs./acre. All legume 
seed must be properly inoculated. Weeping Lovegrass may be added to any slope 
or low-maintenance mix during warmer seeding periods; add lo-20 lbs./acre. in 
mixes. 
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TABLE 3.32-D 

SITE SPECIFIC SEEDING MIXTURES FOR COASTAL PLAIN AREA 

Minimum Care Lawn 
- Commercial or Residential 

Total Lbs. 
Per Acre- 

- Kentucky 31 or Turf-Type Tall Fescue 
Or 

- Common Bermudagrass ** 

Hieh-Maintenance Lawn 

175-200 lbs. 

75 lbs. 

- Kentucky 31 or Turf-Type Tall Fescue 

- Hybrid BerGdagrass (seed) ** 
or 

- Hybrid Bermudagrass (by other vegetative 
establishment method, see Std. & Spec. 3.34) 

200-250 lbs. 

40 lbs. (unhulled) 
30 lbs. (hulled) 

General Slone (3:l or less) 
- Kentucky 31 Fescue 
- Red Top Grass 
- Seasonal Nurse Crop * 

128 lbs. 
2 lbs. 

20 lbs. 
150 lbs. 

Low Maintenance Slone (Steerer than 3:1) 
- Kentucky 31 Tall Fescue 
- Common Bermudagrass ** 
- Red Top Grass 
- Seasonal Nurse Crop * 
- Sericea Lespedeza ** 

93-108 lb!;. 
O-15 lb!;. 

2 lb!;. 
20 lb!;. 

lb!;, 20 
150 lbs. 

* Use seasonal nurse crop in accordance with seeding dates as stated below: 
February, March through April . . . . . . D e . , o . . . . Annual Rye 
May 1st through August . . . e . . . . . . a . . . . . f . . . Foxtail Millet 
September, October through November 15th . m . . . Annual Rye 
November 16th through January . . . . . . . . . . . o . . Winter Rye 

** May through October, use hulled seed. All other seeding periods, use 
unhulled seed. Weeping Lovegrass may be added to any slope or low- 

maintenance mix during warmer seeding periods; add lo-20 lbs./acre in mixes. 

- 

111 - m4 
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,.*raxh Seedbed Reauirements 

Vegetation should not be established on slopes that are unsuitable due to inappropriate soil 
texture, poor internal structure or internal drainage, volume of overland flow, or excessive 
steepness, until measures have been taken to correct these problems. 

To maintain a good stand of vegetation, the soil must meet certain minimum requirements 
as a growth medium. The existine soil must have these characteristics: 

1. 

2. 

3. 

4. 
2 

,,F-- 

A favorable pH range for plant growth. If the soil is so acidic that a pH range of 
6.0-7.0 cannot be attained by addition of pH-modifying materials, then the soil is 
considered an unsuitable environment for plant roots and further soil modification 
would be required. 

5. Freedom from toxic amounts of materials harmful to plant growth. 

6. Freedom from excessive quantities of roots, branches, large stones, large clods of 
earth, or trash of any kind. Clods and stones may be left on slopes steeper tlhan 3:l 
if they do not significantly impede good seed soil contact. 

Enough fine-grained material to maintain adequate moisture and nutrient supply. 

Sufficient pore space to permit root penetration. A bulk density of 1.2 to 1.5 
indicates that sufficient pore space is present. A fine granular or crumb-like 
structure is also favorable. 

Sufficient depth of soil to provide an adequate root zone. The depth to rock or 
impermeable layers such as hardpans shall be 12 inches or more, except on slopes 
steeper than 2:l where the addition of soil is not feasible. 

If any of the above criteria cannot be met, i.e., if the existing soil is too coarse, dense, 
shallow, acidic, or contaminated to foster vegetation, then topsoil shall be applied in 
accordance with TOPSOILING, Std. & Spec. 3.30. 

Necessatv structural erosion and sediment control nractices will be installed prior to sleeding. 
Grading will be carried out according to the approved plan. 

Surfaces will be roughened in accordance with SURFACE ROUGHENING, Std. dlt Spec. 
3.29. 

Soil Conditioners 

,r”-“, 
In order to modify the texture, structure, or drainage characteristics of a soil, the following 
materials mav be added to the soil: 
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1. 

2. 

3. 

4. 

5. 

““‘K. 6. 
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m is a very costly conditioner, but works well. If added, it shall be sphagnum moss 
peat, hypnum moss peat, reed-sedge peat or peat humus, from fresh-water sources. 
Peat shall be shredded and conditioned in storage piles for at least six months after 
excavation. 

Sand modification is ineffective Sand shall be clean and free of toxic materials. 
unless you are adding 80 to 90% sand on a volume basis. This is extremely difficult 
to do on-site. If this practice is considered, consult a professional authority ta ensure 
that it is done properly. 

Vermiculite shall be horticultural grade and free of toxic substances. It is an 
impractical modifier for larger acreage due to expense. 

Raw manure is more commonly used in agricultural applications. However, when 
stored properly and allowed to compost, it will stabilize nitrogen and other nutrients. 
Manure, in its composted form, is a viable soil conditioner; however, its use should 
be based on site-specific recommendations offered by a professional in this field. 

ThorouPhlv rotted sawdust shall have 6 pounds of nitrogen added to each cubic yard 
and shall be free of stones, sticks, and toxic substances. 

The use of treated sewage sludge has benefitted from continuing advancements in 
its applications in the agricultural community. When composted, it offers an 
alternative soil amendment. Limitations include a potentially undesirable pH 
(because of lime added during the treatment process) and the possible presence of 
heavy metals. This practice should be thoroughly evaluated by a professional and be 
used in accordance with any local, state, and federal regulations. 

Lime and Fertilizer 

Lime and fertilizer needs should be determined by soil tests. Soil tests may be performed 
by the Cooperative Extension Service Soil Testing Laboratory at VPI&SU, or by a reputable 
commercial laboratory. Information concerning the State Soil Testing Laboratory is available 
from county extension agents. Reference Appendix 3.32-d for liming applications ((in lbs.) 
needed to correct undesirable pH for various soil types. 

Under unusual conditions where it is not possible to obtain a soil test, the following soil 
amendments will be applied: 

Lime 

Coastal Plain: 2 tons/acre pulverized agricultural grade limestone (90 
lbs./ 1000 ft?). 

Piedmont and Appalachian Region: 2 tons/acre pulverized agricultural grade 
limestone (90 lbs./lOOO ftz). 
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Note: An avricultural grade of limestone should always be used. 

Fertilizer 

Mixed grasses and legumes: 1000 lbs./acre 10-20-10 or equivalent nutrients 
(23 lbs./lOOO ft-2) 

Legume stands only: 1000 lbs./acre 5-20-10 (23 lbs./ 1000 ft.2) is preferred; 
however, 1000 lbs./acre of 10-20-10 or equivalent may 
be used. 

Grass stands only: 1000 lbs./acre 10-20-10 or equivalent nutrients, (23 lbs./lOOO 
ft?). 

Other fertilizer formulations, including slow-release sources of nitrogen (preferred 
from a water quality standpoint), may be used provided they can supply the same 
amounts and proportions of plant nutrients. 

,,A-.. 

Incornoration - Lime and fertilizer shall be incorporated into the top 4-6 inches of the soil 
by discing or other means whenever possible. For erosion control, when applying lirne and 
fertilizer with a hydroseeder, apply to a rough, loose surface. 

Seeding 

1. Certified seed will be used for all permanent seeding whenever possible. Certified 
seed is inspected by the Virginia Crop Improvement Association or the celrtifying 
agency in other states. The seed must meet published state standards and bear an 
official “Certified Seed” label (see Appendix 3.32-a) 

Kentu~ Bluegrass Seed Mixture 
MARYLAND - VIRGINIA 

RECOMMENDED 

Rcnaudry Bluegrass Seed Blends 
VIRGINIA - MARYLAND 

RECOMMENDED 
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2. Lem e seed should be inoculated with the inoculant appropriate to the species. 
Seed of the Lespedezas, the Clovers and Crownvetch should be scarified to promote 
uniform germination. 

3. Apply seed uniformly with a broadcast seeder, drill, culti-packer see:der, or 
hydroseeder on a firm, friable seedbed. Seeding depth should be l/4 to l/2 inch. 

4. To avoid poor germination rates as a result of seed damage during hydroseeding, it 
is recommended that if a machinery breakdown of 30 minutes to 2 hours occurs, 50% 
more seed be added to the tank, based on the proportion of the slurry remaiming in 
the tank. Beyond 2 hours, a full rate of new seed may be necessary. 

Often hydroseeding contractors prefer not to apply lime in their rigs as it is a.brasive. 
In inaccessible areas, lime may have to be applied separately in pelletized or liquid 
form. Surface roughening is particularly important when hydroseeding, as a 
roughened slope will provide some natural coverage of lime, fertilizer and seed. 

Legume inoculants should be applied at five times the recommended rate when 
inoculant is included in the hydroseeder slurry. 

Mulching 

All permanent seeding must be mulched immediately upon completion of seed 
application. Refer to MULCHING, Std. & Spec. 3.35. 

Maintenance of New Seedings 

In general, a stand of vegetation cannot be determined to be fully establish.ed until 
it has been maintained for one full vear after nlantinq. 

Irrigation: New seedings should be supplied with adequate moisture. Supply water 
as needed, especially late in the season, in abnormally hot or dry weather, or on 
adverse sites. Water application rates should be controlled to prevent excessive 
runoff. Inadequate amounts of water may be more harmful than no water. 

Re-seeding: Inspect seeded areas for failure and make necessary repairs and re- 
seedings within the same season, if possible. 

a. If vegetative cover is inadequate to prevent rill erosion, over-seed and fertilize 
in accordance with soil test results. 

b. If a stand has less than 40% cover, re-evaluate choice of plant materials and 
quantities of lime and fertilizer. The soil must be tested to determine if 
acidity or nutrient imbalances are responsible. Re-establish the stand 
following seedbed preparation and seeding recommendations. 
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;in-h Fertilization: Cool season grasses should begin to be fertilized 90 days after planting 
to ensure proper stand and density. Warm season fertilization should begin at 30 
days after planting. 

Apply maintenance levels of fertilizer as determined by soil test. In the absence of 
a soil test, fertilization should be as follows: 

Cool Season Grasses 

4 lbs. nitrogen (N) 

1 lb. phosphorus (P) 

2 lbs. potash (K) 
> 

Per 1000 ft.* per year 

Seventy-five percent of the total requirements should be applied between September 
1 and December 31st. The balance should be applied during the remainder of the 
year. More than 1 lb. of soluble nitroven uer 1000 ft.’ should not be applied at any 
one time. 

/--. 
Warm Season Grasses 

Apply 4-5 lbs. nitrogen (N) between May 1 and August 15th per 1000 ft.2 per 
year. 

Phosphorus (P) and Potash (K) should only be applied according to soil test. 

Note: The use of slow-release fertilizer formulations for maintenance of turf is 
encouraged to reduce the number of applications and the impact on groundwater. 

Additional Information on the Successful Establishment of Grasses and Leaurw 

See Appendix 3.32-b for “helpful hints” in achieving high success rates in grass or legume 
plantings. 
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APPENDIX 3.32-a 

3.32 

SEED QUALITY CRITERIA 

Where certified seed is not available, the minimum requirements for grass and legume seed 
used in vegetative establishment are as follows: 

a. All tags on containers of seed shall be labeled to meet the requirements of the State 
Seed Law. 

b. All seed shall be subject to re-testing by a recognized seed laboratory that employs 
a registered seed technologist or by a state seed lab. 

C. All seed used shall have been tested within twelve (12) months. 

d. Inoculant - the inoculant added to legume seed in the seed mixtures shall be a pure 
culture of nitrogen-fixing bacteria prepared for the species. Inoculants shall not be 
used later than the date indicated on the container. Twice the supplier’s 
recommended rate of inoculant will be used on dry seedings; five times the 
recommended rate if hydroseeded. 

e. The quality of the seed used shall be shown on the bag tags to conform to the 
guidelines in Table 3.32-E. 
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TABLE 3.32-E 

QUALITY OF SEED* 

Minimum Seed Minimum 
Puritv (%) Germination (%j 

Crownvetch 
Lespedeza, Korean 
Lespedeza, Sericea 

98 65” 
97 85*’ 
98 85** 

Grasses 

Bluegrass, Kentucky 
Fescue, Tall (Improved, 
Turf-Type Cultivars) 

Fescue, Tall (KY-3 1) 
~ Fescue, Red 

Redtop 
Reed Canarygrass 
Perennial Ryegrass 
Weeping Lovegrass 

97 85 

98 85 
97 85 
98 85 
94 80 
98 80 
98 90 
98 87 

Annuals 

Annual Ryegrass 97 90 
German Millet 98 85 
Oats 98 80 
Cereal Rye 98 85 

* Seed containingprohibited or restricted noxious weeds should not be accepted. 
Seed should not contain in excess of 0.5% weed seed. To calculate percent pure, 
live seed, multiply germination times purity and divide by 100. 

Examnle: Ky-31 Tall Fescue with a germination of 85 percent and a purity of 
97 percent. 

97 x 85 = 8245. 8245 + 100 = 82.45 percent pure live seed. 

** Includes “hard seed” 
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APPENDIX 3.32-b 

3.32 
-4 

KEYS TO SUCCESSFUL ESTABLISHMENT OF GRASSES AND LEGUMES 

Planning 

Where feasible, grading operations should be planned around optimal seeding dates for the 
particular region. The most effective times for establishing perennial grass in Virginia 
generally extend from March through May and from August through October. Outside 
these dates, the probability of failure is much higher. If the time of year is not suitable for 
seeding a permanent cover (perennial species), a temporary cover crop should be planted. 
Temporary seeding of annual species (small grains, ryegrasses or millets) often succeeds 
during periods of the year that are unsuitable for seeding permanent (perennial) species. 

Variations in weather and local site conditions can modify the effects of regional climate on 
seeding success. For this reason, mixtures including both cool and warm season species are 
preferred for low-maintenance cover, particularly in the Coastal Plain. Such mixtures 
promote cover which can adapt to a range of conditions. Many of these mixtures are not 
desirable, however, for high quality lawns, where variation in texture of the turf is 
inappropriate. It is important to note that in Virginia the establishment of 100% warm 
season grasses in a high quality lawn is limited to the extreme eastern portions of the 
Coastal Plain. 

Selection 

Species selection should be considered early in the process of preparing an erosion and 
sediment control plan. A variety of vegetation can be established in Virginia due: to the 
diversity in both soils and climate. However, for practical, economical stabilization and 
long-term protection of disturbed sites, species selection should be made judiciously. 

Seasonality must be considered when selecting species. Grasses and legumes are usually 
classified as warm or cool season in reference to their season of growth. Cool season pIants 
realize most of their growth during the spring and fall and are relatively inactive or dormant 
during the hot summer months. Therefore, fall is the most favorable time to plant them. 
Warm season plants “green-up” late in the spring, grow most actively during the summer, 
and go dormant at the time of the first frost in fall. Spring and early summer are preferred 
planting times for warm season plants. 

Seed Mixtures 

As previously noted, the establishment of high quality turf frequently involves planting one 
single species. However, in seedings for erosion control nurnoses, the inclusion of more 
than one species should always be considered Mixtures need not be excessive in poundage 
or seed count. The addition of a quick-growing annual provides early protection and 
facilitates establishment of one or two perennials in a mix. More complex mixtures might 
include a quick-growing annual, one or two legumes and more than one perennial grass. 
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The addition of a “nurse” crop (quick-growing annuals added to permanent mixtures) is a 
sound practice for soil stabilization, particularly on difficult sites - those with steep slopes; 
poor, rocky, erosive soils; those seeded out the optimum seeding periods; or in any situation 
where the development of permanent cover is likely to be slow. The nurse crop germinates 
and grows rapidly, holding the soil until the slower-growing perennial seedlings become 
established. 
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APPENDIX 3.32-c 

PLANT INFORMATION SHEETS 

Contents: 

Annual Grasses and Grains 

Oats 
Rye 
Foxtail Millet 
Annual Ryegrass 

Annual Leeumes 

Annual Lespedeza 

Perennials ..,=e- _ 
, 

Tall Fescue 
Kentucky Bluegrass 
Perennial Ryegrass 
Fine Fescues 
Bermudagrass 
Reed Canarygrass 

Miscellaneous Erosion Control Grasses 

Weeping 
Redtop 

Lovegrass 

Legumes 

Crownvetch 
Flatpea 
Sericea Lespedeza 
White Clover 
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ANNUALGRA!BESANDGRAINS 

Small grains are cool season annual grasses primarily grown for .animal feed and human 
consumption. In Virginia, the grains used for soil stabilization are primarily Rye and Oats. 
Foxtail Millet, which is sometimes considered a small grain, is becoming a very popular and 
successful planting for soil stabilization. 

1. Q@ (Avenasativa): A cool season 
annual grass primarily grown for 
animal feed and human 
consumption, but also used for soil 
stabilization. Oats are seeded in 
early spring in the western part of 
the state (winter oats may be sown 
in the Coastal Plain). Seeding 
rates are 3 bushels (100 lbs.) per 
acre bare ground or 2-l/2 Ibs. per 
1000 square feet. 

2. & (Secale cereale): Often 
referred to as Winter Rye because 
of its winter hardiness, Rye is the 
most common small grain used for 
soil stabilization. It is also the 
most productive grain on dry, 
infertile, acid or sandy soils. It 
may be seeded in the fall for 
winter ground cover. By maturing 
early, it offers less competition 
during the late spring period, a 
critical time in the establishment of 
perennial species. Rye grain 
germinates. quickly and is tolerant 
of poor soils. Including Rye grain 
in fall-seeded mixtures is almost 
always advantageous, but it is 
particularly helpful on difficult and 
erodible soils, erodible slopes or 
when seeding is late. Rates up to 
100 lbs. for bare ground. Overly 
thick stands of Rye grain will 
suppress the growth of perennial 
seedlings. Approximately 50 lbs. 
per acre is the maximum for this 
purpose and, where lush growth is 

Rye C%cale cerede~ 
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expected, that rate should either be 
cut in half, or Rye grain should be 
totally eliminated from the mixture. 

3. Foxtail Millet (Setaria italica): A 
warm season annual grass which 
may be used for temporary cover. 
German Millet (variety commonly 
used in Virginia) germinates 
quickly and goes to seed quickly. 
These features make it an excellent 
companion grass for summer 
seedlings. It dies at first frost. 
Seeding rates are up to 50 lbs. per 
acre for temporary cover. Use 10 
to 20 lbs. per acre in mixes. 

,Y-. 

4. Annual Rye (Lolium multiflorum): 
A cool season annual grass used 
for temporary cover or as a nurse 
grass to allow for germination of 
permanent stands. Most commonly 
used in mixes for erosion control. 
Performs well throughout the state 
in neutral to slightly acid soils. 
Rates up to 100 lbs. per acre for 
temporary cover. Use 10 to 20 lbs. 
per acre in mixes. 

3.32 

Foxtail Millet (Setaria italicd 

Annual Rye Uium muitifktrum) 
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ANNUAL LEGUMES 

1. Annual Lespedezas (Lespedeza striata) 

Uses: Pasture, hay, erosion control, soil improvement, wildlife food. 

Description: Annual warm season legumes. Korean Lespedeza is larger and coarser 
than Common Lespedeza and grows to about 12 inches. Seed of Korean is shiny and 
black, while seed of Common is stippled. Kobe is the most desirable variety of 
Common Lespedeza. 

Adaotation: Throughout Virginia. 
Optimum pH range is 6.0 to 6.5; 
will grow from 5.5 to 7.0. Will 
grow in soil textures ranging from 
sands to clays and through a wide 
range of fertility conditions. 

i. 

Establishment: Seed should always 
be inoculated. May be seeded 
alone or mixed with grasses or 
small grains. Requires a firm 
seedbed; may be broadcast or 
drilled. Should be seeded in early 
spring at 25 to 40 lbs. per acre or 
one-half to 1 lb. per 1000 square 
feet, depending on use. (Use lower 
figure as half the seeding rate of 
any spring seeding with grass or 
grain.) Should not be mowed at 
less than three inches. Lespedeza 
will not make a large contribution 
in sod grasses like Bluegrass; they 
do best in open sod grasses like tail 
fescue. 

Seed of common variety y;rbce)s: 
oe and Korean varieties 

(Climax, Harbin and Rowan) are 
commercially available. Annual Lespedezas (Lespedeza striata) 
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1. Tall Fescue (Festuca arundinacea) 

Pasture, hay, recreation areas, lawns and stabilization of waterways, banks, Uses: 
slopes, cuts, fills, and spoils. It is the most widely used grass at this time for 
stabilizing large disturbed areas. 

Description: A robust, cool season, long-lived, deep-rooted bunchy grass whi.ch may 
have short rhizomes (underground stems). Kentucky 31 is the best-known *variety. 
A number of new varieties of Tall Fescue are becoming available for lawn and other 
fine-turf uses, and several offer definite improvements. However, their highier cost 
over the old standby, KY 31, is seldom justified when used for purposes of 
stabilization and erosion control. Tall Fescue tolerates a wide range of seeding 
dates; however, with the possible exception of high mountain elevation, it is most 
dependable when planted in fall. 

Adaptation: Adapts well to both high and low maintenance uses throughout Virginia. 
Adapted to a wide range of climatic conditions. Optimum pH range is 6.0 to 7.0; will 
tolerate from 3.0 to 8.0. Will grow 
on shallow and claypan soils if they 
are moist. Growth is limited more 
by moisture than by temperature 
extremes, but it will tolerate 
drought, infertile soils and 
moderate shade. 

Establishment: Requires a firm 
seedbed. Hydroseeding is 
successful. Seeding rates vary from 
100 lbs. per acre for erosion 
control to 250 Ibs. per acre for 
lawns. Plant in early spring or 
from the middle of August through 
September. Legumes may not 
thrive in fescue stands due to the 
aggressive growth habits of this 
grass. Mowing is desirable on 
critical areas at least once every 
two years; lack of periodic mowing 
will encourage clumpiness. 

Sources: Readily available as seed 
and sod. TaIf Fescue (Festuca arundinaced 

-- 
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2. Kentucky Bluegrass (Poa pratense) 

Uses: Pasture, turf for lawns, athletic fields, golf courses, and playgrounds. Also 
used to stabilize waterways, slopes, cuts and fills. Choice food for grouse,, turkeys, 
deer and rabbits. 

Description: Long-lived, cool season perennial grass which forms a dense sod. 
Becomes dormant in the heat of summer since its growing season is spring and fall. 

Adantation: Best adapted to weil- 
drained, fertile soils of limestone 
origin and the climate of northern 
and western Virginia. Optimum 
pH range is 6.0 to 7.0. Bluegrasses 
are better suited to high 
maintenance situations in the 
transition zone. Essentially 
dormant during dry or hot weather; 
however, it will normally survive 
severe drought. 

Establishment: Requires a firm, 
weed-free seedbed and adequate 
fertilization (liberal phosphorus) 
and lime are important. Can be 
used with Tall Fescues at low rates. 
Minimum mowing height is l-1/2 
inches. Critical erosion areas may 
be mowed only once per year, if 
desired. This grass is usually 
seeded with a mixture of other 
grasses or legumes; several 
varieties of Bluegrass should be 
used together to ensure good stand 
survival. Bare ground rates are 120 
lbs. per acre. Overseed 1 to l-1/2 
per 1000 square feet. 

Readily available as seed Sources: 
and sod. 

Kentucky Bluegrass (Pm pratense) 
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3. Perennial RyeFrass (Lolium perrenne) 

Uses: Erosion control, soil improvement, lawns, pasture, and hay; newer varieties 
are excellent for high-traffic areas. 

Description: Perennial Ryegrasses 
are an excellent selection where 
rapid establishment is desired. 
Cool season. Ryegrasses cross- 
pollinate freely so “Common 
Ryegrass” may be a mixture of 
annual and perennial species. 
Certified seed of Perennial 
Ryegrass varieties is produced: 
Blaser, Palmer, Goalie, Fiesta II, 
Ranger, Regal and Pennfine may 
be used in Virginia. 

Adaptation: Throughout Virginia. 
Grows best on dark, rich soils in 
mild climates. Newer varieties 
have good drought tolerance but 
may require irrigation if under 
drought stress or heavy traffic. 
Will tolerate wet soils with good 
surface drainage. 

Establishment: A firm, mellow 
surface over compact subsoils gives 
good results. Seed in fall or spring. 
Perennial Ryegrass may also be 
seeded in mid-August to early 
September. For turf, use a rate of 
5 to 8 Ibs. per 1000 square feet, if 
seeded alone; lesser amounts are 
suitable in mixtures, depending on 
the characteristics of the 
companion species. Generally not 
seeded alone except on athletic 
fields with intensive use. Perennial 
Ryegrass does best when used with 
bluegrass as 20 percent or less of 
the mixture. Ryegrasses germinate 
rapidly which makes them 
particularly suited to disturbed-area 
stabilization and temporary 

Perennial Ryegrass (Lolium perrenntd 
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seeding. They will, however, tend 
to dominate stands in mixtures if 
percentage is too high. 

Sources: Readily available 
commercially. Care should be 
taken to buy seed appropriate to 
the needs of the project. 
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4. Fine Fescues 

8 Red Fescue 
* Hard Fescue 
8 Chewings Fescue 

3.32 

Uses: Excellent for shady, low maintenance areas and north-facing slopes. May be 
used to stabilize waterways, slopes, banks, cuts, fills, and as a cover crop in orchards. 

Description: Red Fescue is a cool season perennial that occurs in two forms: bunch- 
type and creeping. Creeping Red Fescue forms a tight sod. The leaves of Red 
Fescue are narrow and wiry. Hard Fescues are slow-growing with excellent: shade 
tolerance. 

Adantation: Shade tolerant and 
somewhat drought-resistant once 
established. Grows well in sandy 
and acidic soils. Optimum pH 
range is 4.5 to 6.0. Prefers well- 
drained soils but requires adequate 
moisture for establishment. In 
areas of high temperature and 
humidity (such as southeastern 
Virginia), some Fine Fescues may 
turn brown or deteriorate during 
the summer. Newer varieties of 
Hard Fescue are more drought 
tolerant. 

Establishment: Rarely seeded in 
pure stands. Seedbed preparation 
and fertility adjustments are usually 
dictated by the other grasses in the 
mixture. Red Fescues may 
comprise 25 to 60% by weight of a 
seeding mixture. In shaded areas 
red fescue may be the key grass in 
the mixture. Mowing consistently 
below l-1/2 is not recommended. 

Sources: Readily available 
commercially. New Hard Fescues 
may be in short supply. Red Fescue (Festuca rubra) 
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5. Bermudaerm (Cynodon dactylion) 

’ Uses: Soil and water conservation, pasture, hay, silage, lawns, both high maintenance 
and general purpose turf, and stabilization of grassed waterways. 

Description: A long-lived, warm season perennial that spreads by stolons and 
rhizomes (runners and underground stems). Height of stems of Common 
Bermudagrass may be 12 inches. The stems are short-jointed and the leaves1 flat and 
spreading. Common Bermudagrass may be established vegetatively with sprigs 
(sections of stems) or from seeds; however, it has the potential to develop into a 
weed problem because it spreads vigorously. Cold-tolerant hybrids are: usually 
specified. These are traditionally established from sprigs or sod, but seed is now 
available. 

Adaotation: Southern Piedmont 
and Coastal Plain in Virginia and 
some southern appalachian ridges 
and valleys, Check Std. & Spec. 
3.34 for regional adaptations of 
varieties. a Makes its best growth 
when average daily temperatures 
are above 75 degrees. Grows on a 
wide range of soils from heavy 
clays to deep sands. Optimum pH 
is 6.0 to 6.5. It is drought-resistant 
and salt-tolerant. Tolerates floods 
of short duration but will not thrive 
on waterlogged soils; does not 
persist under heavy shade. For 
rough areas, the varieties Midland 
(a forage hybrid) and Coastal are 
recommended. For fine-turf areas, 
Tufcote (a fine-leaved turf hybrid), 
Midiron, Tifway, and Vamont are 
used in Virginia. Bermudagrass Kynodon dactylion) 

Establishment: By sodding or planting sprigs. Sprigs should be planted (by lhand or 
machine) when soil is warm in a well-prepared, moist seedbed. One end of the sprig 
should extend above ground, and the other should be covered by firmly pack:ed soil. 

Sources: Readily available as seed, sprigs, and sod. 
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6. Reed Canarvmass (Phalaris arundinacea) 

Uses: Pasture, hay silage, and 
erosion control. An excellent grass 
for stabilizing waterways, healing 
and controlling gullies, and 
protecting shorelines of ponds and 
reservoirs from wave action. Also 
provides~ good cover for shooting 
preserves. Can be used in deep 
gullies and drainage ditches where 
streamflow is rapid. Vigorous 
growth may impede flow in small, 
low velocity channels. 

Descrbtion: A long-lived, cool 
season, clumpy perennial with 
coarse rhizomes (underground 
stems). Grows 4 to 7 feet tall. 
Most widely used variety is loreed. 

Adaptation: Throughout Virginia. 
Does best in a cool, moist climate. 
Makes best growth on fertile, 
moist, medium to fine soils; but 
will grow in a wide range of soil 
moisture conditions. Will also 
grow well on swampy or floodplain 
soils consisting of peat, muck or 
sand. Will withstand flooding, yet 
is quite drought-tolerant when 
mature. Optimum pH range 5.0 to 
7.5. Reed Cana ygrass (Phalati arundinacea) 

Establishment: Requires a well-prepared seedbed that is firm and weed free. Seed 
in spring or late summer; drill seed alone or with a legume. Seed must be fresh - it 
should be labeled as havinp at least 70% germination tested within the last 6 months. 
Normally, pure stands should be established because this grass is not very compiatible 
with other plants. Mowing should not occur more than twice a year on stabilized 
critical erosion areas or waterway as this will result in reduced stands. 

Sources: Available commercially. 
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MISCELLANEOUS EROSION CONTROL GRASSES 

1. WeeoinP Loveer= (Eragrostis curvula) 

Uses: Fast-growing cover for erosion control. In the northeast, weeping lovegrass 
acts as a summer annual. The normal life of 3 to 5 years may be foreshortened by 
low winter temperatures. May provide permanent cover on southern exposure. 

Descriotion: A rapid-growing, warm season bunch grass introduced from East Africa. 
The long, narrow leaves are numerous, very fine, and droop over to the ground, 
hence the name. Leaf height is rarely above 12 inches. 

Adaotation: Prefers light-textured, 
well-drained soil; will thrive on soil 
of low fertility. Low winter 
temperatures may deplete stand. 

Establishment: Easy to establish 
by seed; germinates rapidly and 
grows quickly. Lime and fertilizer 
needs are similar to those of Tall 
Fescue and Ryegrass. Requires pH 
of 5.5 or higher. May be planted 
any time after danger of frost and 
throughout the summer. Very fine 
seed, commonly added to erosion 
control seed mixtures. Use of 
hydroseeders is successful if the 
seeding rate is increased to 
compensate for the lack of a firm 
seedbed. Normal seeding rates are 
5 to 20 lbs. per acre in mixes. 

Sources: Readily available from 
large seed companies. 

Weeping Lovegrass Eragros tis cu uvula) 

III - 325 



1992 3.32 
,.-a=... --. 

2. Redtoo (Agrostis alba) 

Erosion control, pasture, companion grass in turf seedings and stabilizing ditch Uses: 
and channel banks, grassed waterways, and other disturbed areas. 

Descrintion: A coarse, cool season 
perennial grass with rhizomes 
(underground stems). Grows to 30 
to 40 inches. 

Adantation: Throughout Virginia; 
does better in the cool, humid 
areas. Will grow under a wide 
variety of soil and moisture 
conditions. Grows on very acid 
soils (pH 4.0 to 7.5) and poor, clay 
soils of low fertility. While 
drought-resistant, it is also a useful 
wetland grass. 

Establishment: Has very small 
seed and requires a compact 
seedbed. May be sown in early 
spring or late summer. Seldom 
seeded alone except as temporary 
turf. Adequate fertilization is 
essential on critical areas to obtain 
good cover rapidly. Most 
commonly added to mixes, usually 
2 to 3 Ibs. per acre. Redtop will 
disappear from a stand under 
frequent low mowing. 

Sources: Available from 
commercial sources. 

Redtop Lhgrostis alba) 

- 

TIT - 376 



1992 
I) ,nv.% 3.32 

LEGUMES 

1. Crownvetch (Coronilla varia) 

For erosion control of critical areas such as steep roadbanks, surface mine Uses: 
spoil and industrial waste areas. It is also useful as a residential ground cover. It 
provides high-quality forage for ruminant animals and serves as a wildlife food and 
cover plant. 

Description: A deep-rooted, cool 
season, perennial, herbaceous 
legume with a semi-reclining 
growth habit. It reaches 2 to 3 feet 
in height, and does not climb or 
twine. It fixes nitrogen in the soil 
and makes a dense mat of 
vegetative cover. 

Adaotation: Best adapted to the 
northern Piedmont and Mountain 
regions of Virginia. It grows best 
on well-drained soils with a pH 
range of 5.5 to 8.3. It will persist 
on more acid soils for a proIonged 
period once established. It is not 
adapted to soils with poor 
drainage. Crownvetch is winter- 
hardy and drought-tolerant. 
Varieties commonly used are 
Chemung, Penngift and Emerald. 

Crownvetch Koronilhz varia) 

Establishment: Only inoculated seed should be used. Requires at least 500 lbs. per 
acre of S-10-10 fertilizer (or the area should be fertilized according to soil test 
resuls). Soil acidity must be raised above a pH of 5.5. Crownvetch requires lmulch 
and can be hydroseeded successfully. Seeding in the spring is most successful. Frost- 
seeding may be used on steep or stony sites (seed in late winter, and allow frost 
action to work the seed into soil). Crownvetch often takes 2 to 3 years to establish 
a dense stand. A companion grass such as Perennial Ryegrass or Redtop needs to 
be mixed into the initial planting, but the Crownvetch will eventually crowd out the 
companion plants. It will not persist under frequent mowing. 

Sources: Available commercially. 
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2. Flatpea (Lathyrus sylvestris) 

Flatpea is an erosion control plant that provides a thick mat of veg;etative Uses: 
cover, fixes nitrogen in the soil, and can be maintained with a minimum of 
management. It is useful on roadbanks, dams, borrow area, gravel pits, surface mine 
spoil, and industrial waste areas. It is an ideal plant for stabilizing logging roads and 
utility right-of-ways since it will restrict the invasion of many woody species. It also 
provides- good wildlife cover and food. 

Descriution: A cool season 
perennial legume. It will climb to 
a height of 6 to 7 feet if support is 
available, but the normal height is 
2 to 3 feet. 

Adaotation: Flatpea is adaptable to 
a wide variety of soil conditions. It 
is drought-tolerant, cold-hardy, and 
does well on low-fertility sites such 
as sands, gravels, and soils from 
acid sandstones. It is not adapted 
to wet sites, but it will grow on 
somewhat poorly drained soils. It 
will tolerate minor shade and a ’ 
minor degree of flooding. The 
optimum pH range is from 6.0 to 
6.5. The only available variety is 
Lathco, developed by the USDA- 
Soil Conservation Service. 

Establishment: Use only 
inoculated seed. The seedbed 
should be scarified, if possible. 
The seed is normally drilled or 
band seeded, but on rough sites or 
steep slopes, it can be broadcast 
and then worked into the soil by 
light dragging. Where possible, a 
light application of mulch, properly 
anchored, will assure a good stand. 
Lime is essential if the soil is below 
a pH of 5.0. Fertilize according to 
a soil test or apply 400 lbs. per acre 
of 10-20-10. Work lime and 
fertilizer into soil when preparing 

Flatpea (LafhyYttj sylvesfrid 
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the seedbed. For a primary stand, 
use a seeding rate of 30 to 40 lbs. 
in a mixture with 8 to 10 lbs. of 
Perennial Ryegrass or 10 to 15 lbs. 
of Tall Fescue. Flatpea is slow to 
germinate, so grasses are needed to 
provide quick cover. Early spring 
seedings in April or May are best; 
June seedings are less desirable. 
Grass seedings may be overseeded 
with Flatpea from November 
through March. Flatpea is usually 
not winter-hardy if seeded in mid 
or late summer; therefore, dormant 
seedings are recommended. Mulch 
with straw at a minimum rate of 
l-l/Z tons per acre on all critical 
sites, and anchor. Little 
management is required. Remove 
woody vegetation if the site is 
invaded. Mowing is acceptable 
once the stand is established. Mow 
after full bloom at a 6-inch 
minimum height. 

Sources: Lathco is commercially 
available. 
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3. Sericea ksuedeza (Lespedeza cuneata) 
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Hay, pasture, erosion control, cover crop, wildlife food. Uses: 

Descrintion: Warm season perennial legume with upright woody stems 12 to 18 
inches tall. Roots widely branched penetrating soil 3 feet or more. 

Adaptation: Well adapted to all 
parts of Virginia. Best on well- 
drained, deep soils of medium 
texture. Will also grow on sandy, 
rather acidic, infertile soils. Most 
often the legume of choice for 
eastern Virginia. Optimum pH 
range is 6.0 to 6.5, but will tolerate 
a range of 5.0 to 7.0. It is drought- 
tolerant. Common varieties in 
Virginia are Serala and Interstate. 

Establishment: Seed from April to 
June. Requires a firm seedbed. 
Use only inoculated seed. Rates 
vary from 20 to 30 lbs. of unhulled 
seed per acre. Requires phosphate 
and potash. Will not persist under 
frequent mowing (once a year 
recommended). 

Seed of common varieties Sources: 
is commercially available. 

sericea Lespedeiza 
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4. White Clover (Trifolium repens) 

3.32 

u: Common White Clover is used mostly for pastures. Ladino clover, a giant 
white clover, is also used for hay and silage in mixtures with a grass. The thick- 
growing, spreading characteristics of the common type make it ideal for erosion 
control. 

Description: A cool season 
perennial legume. The common 
type has a prostrate type of growth, 
while the Ladino is more upright. 
Both spread by stolons (horizontal 
branches along ground) and by roots 
at the nodes. Representativ 
common varieties used in Virginia 
are Tillman, Common and White 
Dutch. Ladino is the only cultivar 
for the large type. 

,P-. 

Adantation: Thrives in cool climates 
and on moist, rich soils with full sun. 
Will not tolerate extremes of cold or 
drought. Where soil moisture is not 
adequate, Ladino is short-lived. 
Optimum soil pH is 6.5, but it will 
grow in a range of 5.0 to 7.5. 
Common White Clover volunteers 
readily in Bluegrass mixtures where 
moderate to high fertility is 
maintained. Stands are persistent. 

white Cher (Trifolium repens~ 
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Establishment: Ladino Clover 
requires inoculation, fertilizing, and 
liming * for successful growth. 
Phosphorus and potash are the key 
fertilizer elements required. Ladino 
makes a good companion crop with 
grasses such as Orchardgrass, 
Bromegrass, Tall Fescue and 
Timothy. These grasses will 
normally crowd out the Ladino after 
2 to 3 years. Seed should be planted 
(drilled or broadcast) at shallow 
depths, and a firm seedbed is 
desirable. 

Sources: Available commercially. 
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APPENDIX 3.32-d 

TABLE 332-F 

LBS. OF GROUND AGRICULTURAL LIMESTONE* 
PER THOUSAND SQUARE FEET NEEDED 

TO CORRECT pH LEVEL OF ACID SOILS TO 6.5 

Existing pH 

6.2 20 35 
6.0 40 55 
5.8 55 65 
5.6 70 
5.4 90 
5.2 105 
5.0 120 
4.8 125 

~ 

80 
100 
120 
140 
180 

4.6 155 210 
4.0 200 250 

Soil Texture 

Sandy Loam I Loam Clay Loam 

40 
70 
85 

105 
125 
140 
160 
205 
230 
300 

* Lime should always be applied in accordance with the results of a soil test, such 
as may be obtained through the soil testing laboratory at VPI&SU or through a 
reputable commercial laboratory. 

Source: DSWC’s Basic Urban E&S in Virginia 

__ 
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-1 SOIL STABILIZATION 
BLANKETS & MATTING B 

0 
4 

Definition 

The installation of a protective covering (blanket) or a soil stabilization mat on a prepared 
planting area of a steep slope, channel or shoreline. 

Purpose 

To aid in controlling erosion on critical areas by providing a microclimate which protects 
young vegetation and promotes its establishment. In addition, some types of soil 
stabilization mats are also used to raise the maximum permissible velocity of turf grass 
stands in channelized areas by “reinforcing the turf” to resist the forces of erosion during 
storm events. 

Conditions Where Practice Applies 

On short, steep slopes where erosion hazard is high and planting is likely to be too slow in 
providing adequate protective cover; in vegetated channels where the velocity of design flow 
exceeds “allowable” velocity; on streambanks or tidal shorelines where moving water is likely 
to wash out new plantings; or in areas where the forces of wind prevent standard mulching 
practices from remaining in place until vegetation becomes established. 
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Planninp Consideration5 

3.36 

Soil stabilization blankets and mats can be applied to problem areas to supplement n.ature’s 
erosion control system (vegetation) in its initial establishment and in providing a safe and 
“natural” conveyance for high velocity stormwater runoff. They are being used today in 
many applications were previously a structural lining would have been required. Care must 
be taken to choose the type of blanket or matting which is most appropriate for the specific 
needs of a project. Two general types of blankets and mats are discussed with.in this 
specification. However, with the abundance of soil stabilization products available today, 
it is impossible to cover all the advantages, disadvantages and specifications of all 
manufactured blankets and mats. Therefore, as with many erosion control-type products, 
there is no substitute for a thorouph understandinp of the manufacturer’s instructions and 
nmmmendations and a site visit bv a designer or nlan reviewer to verify a nroduct’s 
aonronriateness. 

Treatment-l is a degradable soil stabilization blanket which includes “combination” blankets 
consisting of a plastic netting which covers and is intertwined with a natural organic or man- 
made mulch; or, a jute mesh which is typically homogeneous in design and can act alone as 
a soil stabilization blanket. 

,:--. It should be used to help establish vegetation on previously disturbed slopes - rmrmaily 
problem slopes of 3:l or greater. Since the materials which compose the soil stabilization 
blankets will deteriorate over time, they should be used in permanent conveyance channels 
with the realization that the system’s resistance to erosion is based on the type of vegetation 
planted and the existing soil characteristics. During the establishment of vegetation, 
Treatment-l should not be subiected to shallow or deco concentrated flows movinp at 
greater than 4 feet/second. 

Treatment-l provides the following benefits in the achievement of vegetative stabilization 
when properly applied over seed and required amendments: 

1. Protection of the seed and soil from raindrop impact and subsequent 
displacement. 

2. Thermal consistency and moisture retention for seedbed area. 

3. Stronger and faster germination of grasses and legumes. 

4. Planing off excess stormwater runoff. 

5. Prevention of sloughing of topsoil added to steeper slopes. 

Treatment-2 is a soil stabilization matting which consists of a non-degradable, 3-dimensional 
plastic structure which can be fiiled with soil prior to planting. This configuration provides 
a matrix for root growth where the matting becomes entangied and penetrated by roots, 
forming continuous anchorage for surface growth and promoting enhanced energy 
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dissipation. Treatment-2 can be used on problem slopes (normally 3:l or greater), and in 
stormwater conveyance channels. 

In addition to those benefits noted for Treatment-l, Treatment-2 provides the following 
benefits in the achievement of vegetative stabilization and in the replacement of more 
traditional channel linings such as concrete and riprap: 

1. Causes soil to drop out of stormwater and fill matrix with fine soils which become 
the growth medium for the development of roots. 

2. When embedded in the soil within stormwater channels, it acts with the ve:getative 
root system to form an erosion resistant cover which resists hydraulic lift and shear 
forces. 

Since Treatment-2 is non-degradable, it can be used in permanent conveyance channels and 
can withstand higher velocities of flow than the vegetation and soil would normally allow. 
However, a 10 feet/second velocitv of flow should be the maximum allowed in a conveyance 
system which utilizes Treatment-2. 

VDOT Nomenclature and Product Information 

The Virginia Department of Transportation has its own nomenclature for many of the 
standards and specifications found in this handbook; this is true in the case of soil 
stabilization blankets and matting. The following relationship exists between the two 
methods of naming the practice: 

Va. E&S-C Handbook VDOT Snecifications 

Treatment-l (is equivalent to) EC-2 

Treatment-2 (is equivalent to) EC-3 

It is recommended that most current VDOT “Approved Products List” for these products 
be consulted prior to installation of a particular blanket or mat. Importantly, the list names 
those products approved for a certain ranee of flow velocities when Treatment-2 (VDOTs 
EC-3) installation is contemplated. 

TREATMENT-l: SOIL STABILIZATION BLANKET 

(Allowable Velocity Range During Vegetation Establishment: 0 - 4 f.p.s.) 

Materials 

1. Combination Blankets - They shall consist of a photo-degradable plastic netting 
which covers and is entwined in a natural organic or man-made mulching material. 
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The mulching material shall consist of wood fibers, wood excelsior, straw, coconut 
fiber, or man-made fibers, or a combination of the same. The blanket shall be of 
consistent thickness with the mulching material/fibers evenly distributed over its 
entire length. The mulching material/fibers must interlock or entwine to form a 
dense layer which not only resists raindrop impact, but will allow vegetation to 
penetrate the blanket. 

The blanket shall be nontoxic to vegetation and to the germination of seed and shall 
not be injurious to the unprotected skin of humans. At a m.in.imum, the plastic 
netting must cover the top side of the blanket and possess a high web strength. The 
netting shall be entwined with the mulching material/fiber to maximize strength and 
provide for ease of handling. 

2. Jute Mesh - It shall be of a uniform, open, plain weave, of undyed and unbleached 
single jute yarn. The yam shall be of loosely twisted construction and shall not vary 
in thickness by more than one half of its normal diameter. Jute mesh shall be new 
and shall conform to the following: 

a. Length of jute mesh shall be marked on each roll. 

,,-. 
b. There shall be 0.60~inch openings (-+ 25%) between strands, 

lengthwise. 

C. There shall be O-go-inch openings (+ 25%) between strands’, 
lengthwise. 

d. Weight shall average 0.90 lbs./square yard with a tolerance of 5%. 

As previously noted, jute mesh provides such good coverage (large surface area of 
strands) and contains such small openings that it can be used alone as a blanket. 

3. Other Treatment-l Products - These shall conform to manufacturer’s specifications 
and be approved by the Plan-Approving Authority prior to being specifie:d for a 
particular application. These products should be installed in accordance with 
manufacturer’s recommendations, provided those recommendations are at least as 
stringent as this soecification. Again, it is recommended that VDOT’s “Approved 
Products List” be consulted. In no case shall these products cover less than 30% of 
the soil surface. 

4. Staples - Staples for anchoring Treatment-l shall be No. 11-gauge wire or heavier. 
Their length shall be a minimum of 6 inches. A larger staple with a length of up to 
12 inches should be used on loose, sandy, or unstable soils. 
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Installation Reauirements 

Site Prenaration - After site has been shaped and graded to approved design, prepare a 
friable seedbed relatively free from clods and rocks more than 14 inches in diameter and 
any foreign material that will prevent uniform contact of the protective covering with the 
soil surface. 

Planting - Lime, fertilize, and seed in accordance with seeding or other type of planting 
plan. When using jute mesh on a seeded area, apply approximately one-half the seed after 
laying the mat. The protective covering can be laid over sprigged areas where small grass 
plants have been inserted into the soil. Where ground covers are to be planted, lay the 
protective covering first and then plant through the material as per planting design. 

When open-weave nets are used, lime, fertilizer, seed and mulch should be applied. before 
laying the net. When a combination blanket (such as an “excelsior” blanket) is used, seed 
and soil amendments must also be applied before the blanket is laid. 

Orientation - See Plate 3.36-l for orientation of Treatment-l for different topographic 
conditions. 

Laving and Stapling (see Plate 3.36-2) - If instructions have been followed, all needed check 
slots will have been installed, and the protective covering will be laid on a friable seedbed 
free from clods, rocks, roots, etc. that might impede good contact. 

1. Start laying the protective covering from the top of the channel or top of 
slope and unroll down-grade. 

2. Allow to lay loosely on soil - do not stretch. 

3. Upslope ends of the protective covering should be buried in a anchor slot no 
less than 6-inches deep. Tamp earth firmly over the material. Staple the 
material at a minimum of every 12 inches across the top end. 

4. Edges of the material shall be stapled every 3 feet. Where multiple widths 
are laid side by side, the adjacent edges shall be overlapped a minimum of 2 
inches and stapled together. 

5. Staples shall be placed down the center, staggered with the edges at 3 foot intervals. 

Check slots - On highly erodible soils and on slopes steeper than 4:1, erosion check slots 
should be made every 50 feet (see Plate 3.362). Insert a fold of the material (separate 
piece) into a 6-inch trench and tamp firmly. Staple fold to “main” blanket at minimum 12- 
inch intervals across the upstream and downstream portion of the blanket., 
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3.36 

TYPICAL ORIENTATION OF 
TREATMENT - I 

(SOIL STABILIZATION BLANKET) 

ON SHALLOW SLOPES, STRIPS OF 
NETTING PROTECTNE COVERINGS 
MAY BE APPLIED ACROSS 
THE SLOPE. 

WHERE THERE IS A BERM AT THE TOP OF THE SLOPE. 
BRING THE MATERIAL OVER THE BERM AND ANCHOR IT 
BEHIND ME BERM. 

STEEP 
SLOPE 

ON m SLOPES, APPLY 
PROTECTME COVERING PARALLEL 
TO THE DlRECllON OF FLOW 
AND ANCHOR SECURELY. 

. . . . . I 

BRING MATER&L DOWN TO A LML AREA BEFORE 
4” 

TERMINATING THE INSTALLATION. TURN THE END 
UNDER 4’ AND STAPLE AT 12- INTERVALS. 

__. .I .,,._. ,-.* ::.Y-?*.:’ 
12’ 

. . . . .: . . . . . 1: : ~ .,. . . 

Source: Adapted from Ludlow Products Brochure Plate 3.36-l 
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3.36 

Tywcku TREATMENT - I 
(SOIL STABILIZATION BLANKET) 

INSTALLATION CRITERIA 

12” MAX. 4:l OR FUtllER 

ANCHOR SLOT 

APPROXIMATELY 200 STAPLES REOIJIREO 
PER 100 SO. YDS. OF MATERIAL ROLL. 
ANCHOR SLOTS, JUNCTION SLOTS & 
CHECK SLOTS TO BE BURIED 6- TO 12. 

JUNCTION SLOT 

1111 I II 

TERMINAL FOLD 
(JUTE ~MESH WILL H&E 
STAPLED Lpp JOlNl IN 
LIEU OF EDGE JOINT) 

.- .^.._ a- ..I.. Pk l-1, ’ ‘I 
- IAI’ JUINI Z MIN. 

I- I 

TAMP FIRMLY lr - 
(JUTE MESH ONLY) I 

~pnr, CI nf 
5’ MAX. 4:1 OR FMTER I 

. 3’ MAX. STEEPER THAN 4:l I I II 

*CHECK SLOT 

’ I 

* TAMP 
rr 

CHECK SLOT 
FIRMLY - 

STAPLING DIAGRAM 

I 

-r . 
*CHECK SLOTS A7 MIN. 

STAPLE FORMED FROM NO.11 STEEL WIRE. 50’ C-C ,,,,TEZ&,Aa. 
8’ STAPLE MIN. LENGTH FOR SbhdDY SOIL. NOT REQ.‘0 wr&{ ALi 
6 STAPLE MIN. LENGTH FOR OTHER SolI- ~:L)MfjI~TION’E)l&~K~S 

JUNCTION SLOT 

d TO 11 
TERMINAL FOLD 

TAMP FIRMLY 
2- 

Source: VDOT Road and Bridge Standards Plate 3.36-2 
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- Note: Many combination blankets are designed and manufactured to resist movement and 
uplift to a point which check slots may not be required. Plan designers and. review 
authorities are urged to study manufacturers’ recommendations and site conditions. 

Joinina Protective Coverines - Insert a new roll of material into an anchor slot, as with 
upslope ends. Overlap the end of the previous roll a minimum of 12 inches, and staple 
across the end of the roll just below the anchor slot and across the material every l;! inches. 

Terminal End - At the point at which the material is discontinued, or at which t.ime the 
protective covering meets a structure of some type, fold 4 inches of the material underneath 
and staple every 12 inches (minimum). 

At bottom of sloues - Lead net out onto a level area before anchoring. Turn ends under 
4 inches, and staple across end every 12 inches. 

Final Check - These installation techniques must be adhered to: 

1. Protective blanket is in uniform contact with the soil. 

2. All lap joints are secure. 

3. All staples are driven flush with the ground. 

4. All disturbed ‘areas have been seeded. 

TREATMENT-2: SOIL STABILIZATION MATTING 

(Allowable velocity range after vegetative establishment: 0 - 10 f.p.s.) 

Materials 

Matting - The majority of these products provide a three dimensional geomatrix of nylon, 
polyethylene, or randomly oriented monofilaments, forming a mat. These products contain 
ultra violet (W) inhibiting stabilizers, added to the compounds to ensure endurance and 
provide “permanent root reinforcement.” 

The three dimensional feature creates an open space which is allowed to fill with soil. The 
roots of the grass plant become established within the mat itself, forming a synergistic root 
and mat system. As the grass becomes established, the two actually “reinforce” each other, 
preventing movement or damage to the soil. Allowable velocities are increased considerably 
over natural turf stands. 

Selection of the appropriate matting materials along with proper installation become critical 
factors in the success of this practice. VDOT’s “Approved Products List” can be a real asset 
in the selectionprocess. Consultation with the supplier or the manufacturer and tlhorough 

__ 
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evaluation of performance data to ensure proper selection of a soil stabilization matting are 
also essential. Although many manufacturers claim their products may inhibit: erosion 
associated with channel velocities of up to 20 ft./set., it is recommended that any velocities 
that exceed 10 ft./set. be properly protected with some form of structural lining i(see Std. 
& Spec. 3.17, STORMWATER CONVEYANCE CHANNEL). 

The Staples -. Staples or anchoring methods and recommendations vary by manufacturers. 
expectation of high velocities should dictate the use of more substantial anchoring. 
of the typically recommended stakes, staples and pins are depicted in Plate 3.36-3 

Some 

STAKES, STAPLES, & PINS 
FOR 

INSTALLATION OF 
TREATMENT - 2 

SOIL STABILIZATION MATTIiW 
3- 1 /c 

---I I-- 

T 
lb MIN. 

i r 
1) 1x4 TRIANGULAR SURVEY STAKE - MINMJM 

10” IN LENGTH. PLPCEMEM- OF THE STAKE 
ACROSS THE FLOW OF THE WATER IS THOUGHT 

STAKE PIN TO PROVIDE A ‘PINBALL EFFECT- TO HELP 
SLOW THE VELOCITY. 

11 GAUGE SmL 
6-xl”xb STAPLE 

STAPLE 

2) 11 GAUGESTEEL- MINIMUM 1’ WIDE BY 6 
IN LENGTH STEEL STAPLE - 2-x8- STAPLE 
MAY BE REOUIRED IN CERTAIN SOIL CONDITIONS. 

3) STEEL PINS - 3/16 DLAMTER STEEL PIN 
BY 18” IN LENGTH WITH A 2” OhNETER 
WASHER ON TOP. (SEE LLlJSlRAllON) 

Source: Product literature from Greenstreak, Inc. Plate 3.36-3 

Installation Reauirements 
. 

Site Prenaration - After site has been shaped and graded to approved design, prepare a 
friable seedbed relatively free from clods and rocks more than 1 inch in diameter, and any 
foreign material that will prevent contact of the soil stabilization mat with the soil surface. 
If necessary, redirect any runoff away from the ditch or slope during installation. 
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- Planting - Lime, fertilize and seed in accordance with MS #l and the approved plan, paying 
special attention to the plant seIection that may have been chosen for the matted area. If 
the area has been seeded prior to installing the mat, make sure and reseed aill areas 
disturbed during installation. 

Mulching - Mulch (normally straw) should be applied following installation of Treatment-2 
at rates noted in Std. & Spec. 3.35, MULCHING. 

Similar to installing Treat:ment-1, Layin? and Securing - See Plates 3.36-4,3.36-S and 3.36-6. 
but Plan ADproving Authoritv’s reauirements or manufacturer’s recommendations must be 
followed as detailed. The key to achieving desired performance is dependent upon proper 
installation. 

Check Slots. - See Plate 3.364 Matting manufacturers vary significantly in their check slot 
requirements. Similar to the installation of Treatment-l, a check slot may be required when 
laying Treatment-2 to “correct” the flow of water if it has the potential to undermine the 
matting. Most authorities (including VDOT) require that the sides of the matting also be 
entrenched, creating a slope shelf for the material to rest on, preventing water from entering 
under the mat on the sides. 

Securing the Material and Joining Mats - Again, product specifications vary - upstream and 
downstream terminal slots, new roll overlaps and multiple width installations differ by 
various products and manufacturers. 

Final Check - These installation techniques must be adhered to: 

1. Soil stabilization mat is in uniform contact with the soil. 

2. All required slots and lapped joints are in place. 

3. The materiai is properly anchored. 

4. All disturbed areas are seeded. 

Maintenance 

All soil stabilization blankets and matting should be inspected periodically following 
installation, particularly after rainstorms to check for erosion and undermining.. Any 
dislocation or failure should be repaired immediately. If washouts or breakage occurs, re- 
install the material after reoairing damage to the slone or ditch. Continue to monitor these 
areas until which time they become permanently stabilized; at that time an annual 
inspection should be adequate. 

-- 
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3.36 

TYPICAL TREATMENT-2 
SOIL STABILIZATION 

MA TTING INSTALLATION 
SOIL S’MBILIU\TION MAlllNG SHALL BE 
USED IN CONJUNCTION WITH RIPRAP 
AT OUILET END OF PIPE. \ 

\ EN-TRENCH EDGES / OF MATERW. 6’ 

CHECK SLOTS TO BE 
CONSTRUCTED As PER 
UANFAClURERS RECOMMENDATIONS. 

TRANSMRSE 
CLOSED CHECK SL 

WINAL 

Source: VDOT Road and Bridge Standards Plate 3.364 
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TYPICAL TREATMENT - 2 
SOIL STABILIZATION MATTING 

SLOPE INSTALLATION 

FILL SLOPE SECTION 

SOIL STABlUZAllON MATS SHOULD 
BE INSTALLED VERTICALLY 
DOWNSLOPE FOR BEST RESULTS. 

SLOPE SURFACE 
SHALL BE SMOOTH 
AND FREE OF 
ROCKS, LUMPS OF 
DIRT. Cf-XSS MD 
STICKS. MAT SHALL 
BE PWCED FIJT 

TOE BERM 
MAINTAIN SLOPE ANGLE TRENCH MO BERM AND 

PROGRESS DOWNSLOPE 

SLOPE LINING 

TREATMEN-r - 2 

POLYPROPELYENE 

LBOTTOM OF CUT SLOPE 

OF 

OF 

SLOPE LINING 
TOP OF 
CUT SLOPE 

TREATMENT - 2 

4’ OR SHOULDER 
i-- BREAK POINT 

-. 

Source: VDOT Road and Bridge Standards Plate 3.36-5 
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GENERAL STAPLE PATTERN GUIDE 
AND RECOMMENDATIONS 

FOR TREATMENT - 2 
(SOIL STABILIZATION MATTING) 

-x 

I 
%(?- 

300 

275 

250 

>: 225 

A 200 

175 

X 150 

125 
1 STAPLE PER SQ. YD. 100 

i 

X x 

l/2 STAPLES PER SQ 

i 
-I 

Y 

50 

25 

FT 

1 l/2 

0. 

C’ B 

C 
B 

A 
A B 

4Zl 3:l 2:l 

C 

B 
1:l 

I 

C D 

..I 

LOW MED. / HIGH 
FLOW FLOW 

CIMNNEL CHANNEL 

SHO:&NE 

NOTE: FOR ofmw.4 RESULTS. THESE RECOMMENDED 
STAPLE PATTERN GUIDES MUST BE FOLLOWED. 
SUGGESTED ANCHORING METHODS VARY 
ACCORD!NG TO THE UANUFACTLIRER. TH!S 
CHART SHOWS HOW SL0PE LENGTHS AND 
GRADIENTS AFFECT STAPLING PATTERNS. 3 

2 STAPLES PER SIX, YD. 

D 

/2 STAPLES PER SQ. 
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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) has been developed for United States Navy, LANTDIV, Delivery 
Order entitled, Pilot Scale Treatability Study for Explosives-Contaminated Soil, Naval Weapons Station 
Yorktown, Yorktown, Virginia. The Delivery Order will be executed per the requirements stated in the Final 
Statement of Work (SOW) for Service Delivery Order per Contract No. N62470-93-D-3032, Delivery Order 
0113, in cooperation with the Navy. This Delivery Order will also be executed in accordance with Naval 
Facilities Engineering Command (NAVFAC). 

This HASP documents the policies and procedures which protect workers and the public from 
potential hazards posed by work at this site and is a key component in the OHM Safety Improvement Process. 
OHM considers safety the highest priority during work at a site containing potentially hazardous materials and 
has established a goal of zero accidents for all projects. All projects will be conducted in a manner which 
minimizes the probability of injury, accident, or incident occurrence. This HASP is a key element in the 
proper planning of project work which is necessary to assure the goal of zero accidents is achieved. The 
HASP Acknowledgment (Appendix A) will be signed by all who actively participate at this project. 

Although the plan focuses on the specific work activities planned for this site, it must remain flexible 
because of the nature of this work. Conditions may change and unforeseen situations may arise that require 
deviations from the original plan. This flexibility allows modification by the OHM supervisors and health and 
safety officials with approval from the project CIH. 

p”w 
1.1 SITE HISTORY 

Site 7 is a small drainage area located adjacent to wetlands along a small tributary to Felgates Creek. 
The site 7 discharge area received explosives contaminated wastewater from Loading Plant 3 from 1945 to 
1975. The weapons loading operations released select solvents such as trichloroethene (TCE) and 
trichloroethane (TCA), and explosive compounds such as 2,4,6-Trinitrotoluene (TNT) and 1,3,5Trinitro- 
1,3,5-Triazine (RDX) to the drainage area. Currently the drainage area has reverted to a natural drainage area 
and does not receive discharge from the Plant 3 complex. 

1.2 SCOPE OF WORK 

The principal tasks to be conducted are listed below. 

Mobilization, site setup 
Clearing, grubbing, tree felling 
Install erosion controls 
Soil excavation 
Biocell construction 
Decontamination pad construction 
Truck loading, hauling 
Equipment decontamination 
Site restoration 

These activities have been analyzed for potential hazards for which control measures are provided in 
Section 3.4 Job Safety Analysis. This HASP has been prepared for the above scope of work. Any changes 
to the scope of work will require amendment of the plan to remain approved. 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA August 5,1996 
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2.0 KEY PERSONNEL AND MANAGEMENT 

The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH) Health and 
Safety Manager (HSM) and Site Safety Officer (SSO) are responsible for formulating and enforcing health 
and safety requirements, and implementing the HASP. Reporting relationships are shown in Figure 2.1 

2.1 PROJECT MANAGER 0’li-Q 

The PM has the overall responsibility for the project and to assure that the goals of the construction 
remedial action are attained in a manner consistent with the HASP requirements, The PM will coordinate 
with the SS and the SSO to assure that the remedial action goals are completed in a manner consistent with 
the HASP. The PM will conduct a monthly health and safety audit of the project using the Management 
Safety Improvement Report Form. Specific Key Requirement Areas (KRAs) for safety performance 
include: 

l Implement Site Specific Safety Awareness/ Recognition program if OHM revenue exceeds 
$200,000 

l Conduct site audits of project (Management Safety Improvement Report: 1 report within 1st 
30 days; 1 follow up report within 60 days) 

l Implement Safety Improvement Team if more than 20 personnel/more than one rnonth in 
duration 

l Investigate and report findings for any OSHA recordable cases; assure corrective actions are 
taken 

The SS is responsible for field implementation of the HASP. The SS will be the main contact in 
any on-site emergency situation and will insure off-site emergency agencies have been contacted prior to 
the start of work. The SS will act as the SSO when the assigned SSO is not on the project site. The SS 
will conduct periodic inspections (at least weekly) of the work site to confirm compliance with all health 
and safety requirements. The Project Safety Improvement Checklist shall be used to document inspections. 
The SS is also responsible for coordinating remedial actions for all deficiencies and for enforcing the OHM 
“Cardinal Safety Rules. ” Specific KRAs for safety performance include: 

0 Complete Site-Specific Job Safety Analyses for all principle tasks 
D Implement Site Specific Safety Awareness/ Recognition program 
a Conduct weekly safety inspections of the job site 
* Implement Safety Improvement Team if more than 20 personnel/more than one month in 

duration 
0 Correct all deficiencies as noted on Management Safety Improvement Reports and safety 

department audits, within recommended time frames 
u Investigate and report findings for OSHA recordable cases; assure corrective actions are taken 

2.3 SITE SAFETY OFFICER tSSO\ 

‘The SSO has responsibility for administering the HASP relative to site activities, and will be in the 
field full-time while site activities are in progress. The SSO’s primary operational responsibilities include 
personal and environmental monitoring, coordination of job safety analyses, selection and care of personal 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA 
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protective equipment, assignment of protection levels and review of work permits. The SSO will monitor 
all field activities involved with safety and is authorized to stop work when an imminent health or safety 
risk exists. The SSO is responsible for informing all on-site personnel of essential safety requiremients and 
facilitating the daily safety meetings. Specific KRAs for SSO performance include: 

. 

. 

. 

. 

. 

b 

. 

. 

Monitor workers for signs of stress, such as cold exposure, heat stress, and fatigue 
Reevaluate site conditions on an on-going basis. Coordinate protective measures including 
engineering controls, work practices and personal protective equipment 
Assist the SS in the preparation, presentation and documentation of daily safety meetings 
Conduct and prepare reports of daily safety inspections of work processes, site conditions, 
equipment conditions and submit to SS. Discuss any necessary corrective actions with the SS 
and review new procedures 
Initiate revisions of the HASP as necessary for new tasks or modifications of existing 
operations and submit to the Program CIH for approval 
Perform air monitoring as required 
Assist the PM and SS in accident investigations 
Prepare permits for special operations, e.g., hot work, confined spaces, line breaking, etc. 
Maintain site safety records 
Conduct weekly inspections of all. fire extinguishers, supplied air respirators, first-aid kits, and 
eye washes/emergency showers 
Inform subcontractors of the elements of the HASP/contractor pre-job checklist 
Coordinate the preparation of Site Specific Job Safety Analyses with the SS, team leader, and 
work crew 
Coordinate the daily Safety Observer Program 
Coordinate the Site Specific Safety and Health Awareness and Recognition Program (SHARP) 
with Project Manager and Supervisor 

2.4 HEALTH) 

The HSM is responsible for staffing health and safety personnel and monitoring projects for 
compliance with regulatory and OHM health and safety policies and procedures. This position reports to 
the Region Health and Safety Director and will audit the site periodically to ensure compliance with this 
HASP. 

2.5 Q 

The Program CIH is responsible for overseeing development of the HASP and ensures that the HASP 
complies with all federal, state and local health and safety requirements. The Program CIH provides 
technical and administrative support for the LANTDIV Health and Safety Program. If necessary, the CIH 
can modify specific aspects of the HASP to adjust for on-site changes that affect safety. The CIH will 
coordinate with the HSM and SSO on all modifications to the HASP and will be available for consultation 
when required. The CIH will not necessarily be on site during OHM activities but may make periodic site 
visits to determine compliance. The CIH reports to the Regional Vice President/General Manager. 

2.6 EMPLOYEE SAFETY RESPONSIBILITY 

Each employee is responsible for personal safety as well as the safety of others in the area. The 
employee will use all equipment provided in a safe and responsible manner as directed by the SS. All 
OHM personnel will follow the policies set forth in the OHM Health and Safety Procedures Manual, with 
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KEY PERSONNEL AND MANAGEMENT 

,/‘-- 
particular emphasis on the OHM “Cardinal Safety Rules. ” Employees that knowingly disregard safety 
policies/procedures may be subject to disciplinary actions. 

2.7 KEY SAFETY PERSONNEL 

The following individuals share responsibility for health and safety at the site: 

Project Manager 

ROICC 

NTR 

Site Supervisor 

Site Safety Officer 

,c.-. Program Manager for LANTDIV 

Health and Safety Manager 

Northeast Region Health and Safety 
Director/Program CIH 

Vice President, Health and Safety 

Mark Kravecz 
609-588-6484 (office) 
800-670- 16 14 (pager) 

LTJG Leanne Currie 
804-887-4161 (office) 

Richard Stryker 
757-332-4778 (office) 

Ware Warburton 
804-888-6732 

Ware Warburton 
804-888-6732 

John P. Franz, P.E. 
609-588-6477 (office) 

Robert A. Brooks, CSP 
609-588-6423 (office) 
800-818-2185 (pager) 

Kevin McMahon, M.S., CIH 
609-588-6375 (office) 
609-42 l-7523 (pager) 

Fred Halvorsen, Ph.D., PE, CIH 
800-23 l-703 1 
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VICE PRESIDENT 81 
GENERAL MANAGER 

GARY GARDNER 

REGIONAL OPERATIONS 
MANAGER 

Martin Bat&on/ 

LANTDIV PROGRAM 
MANAGER . . . . . . . . . . . . . 

John Franz, P.E. 

DEPUTY LANTDIV 
PROGRAM MANAGER 

/--. 

PROJECT MANAGER . . . . . . ..I.. 
Mark Kravecz 

SITE SUPERVISOR 
Ware Warbmton 

DIRECTOR, HEALTH AND 
.----------- SAFETY/PROGRAM Cl H 

Kevin McMahon 

HEALTH AND SAFETY 
MANAGER 

RobeHA. Brook, CSP 

-: 
: 
; 
i 
i : I............ SITE SAFETY OFFICER 

Ware Warburton 

FIGURE 2.1 

HEALTH a SAFETY ORGANIZATION 
Remedial Acdon 

Pilot Scale Treatabillty Study for 
Explosives-contaminated Soils 

Naval Weapons Statlon Yorktown 
Yorktown, Virginia 

Dellvery Order 0113 
OHM Prolect 18757 

Prepared for 

DEPARTMENT OF THE NAVY 
ATLANTIC DIVISION 

NAVAL FACILITIES ENGINEERING COMMAND 
NORFOLK, VIRGINIA 
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3.0 JOBSAFETYANALYSIS 

‘Ibis section outlines the potential chemical and physical hazards which workers may be exposed to 
during work on this project. Table 3.1 lists significant contaminants identified at the site. An MSDS list is 
included in Appendix C. 

3.1 CHEMICAL HAZARDS 

The routes of exposure for chemical substances listed below are primarily inhalation and skin contact. 
Exposure to these substances is most likely during soil excavation. Skin contact with the ordinance agents 
(TNT, HMX, RDX) can produce significant toxic effects to exposed individuals. The maximum determined 
concentrations of TNT in soil is 93,000 ppm; RDX 3,900 ppm; HMX 730 ppm. A water spray directed at the 
point of excavation will reduce the possibility of dust and particles becoming airborne and reduce the risk of 
flash ignition of the ordinance agents. 

Cyclotetramethylene 
Tetra-nitramine 
(HMX) 

1912 
Trichloroethane 

Trichloroethylene 

2,4,6- 
Trinitrotoluene 

Skin, eye, 
inhalation, 
ingestion 

Skin, eye, 
inhalation, 
ingestion 

Skin, eye, 
inhalation, 
ingestion 

50 mm 

0.5 mg/m3 

A skin, eye irritant; a poison; headache, weakness, 
depressed blood pressure, convulsions, collapse; 
severe poisoning can damage the optic nerve; 
blindness 

A class A explosive; shock sensitive; heating may 
cause detonation; reacts violently with oxidizers, 
oxidizing acids; toxic gases released from thermal 
decomposition 

A skin, eye and upper respiratory irritant; a CIW 
depressant; dermatitis; a carcinogen 

Reacts with strong oxidizers, caustics and chemically 
active metals; releases toxic gases during combustion 

A skin and eye irritant; dermatitis: headache, vertigo, 
visual distortion, fatigue, nausea, vomiting, irregular 
heart rhythm 

A dangerous fire hazard, reacts with strong caustics 
and chemically reactive metals, will emit toxic 
phosgene gas when heated 

A skin, eye, respiratory, mucous membrane irritant; a 
poison; sneezing, muscular pain, nausea, cyanosis, 
cardiac irregularity; anemia, jaundice 

A class A explosive; shock sensitive; heating may 
cause detonation; reacts violently with oxidizers, 
oxidizing acids, ammonia, strong alkali; toxic gases 
released from thermal decomposition 
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1,3,5trinitro- Skin, eye, 
1,3,5triazine inhalation, 
(RDX, Cyclonite) ingestion 

1.5 mg/m3 A corrosive irritant to skin, eyes and mucous 
membranes; a poison; epileptiform convulsions, 
cyanosis, collapse 

A class A explosive; shock sensitive; heating may 
cause detonation; reacts violently with oxidizers, 
oxidizing acids, ammonia, strong alkali; toxic gases 
released from thermal decomposition 

The following general symptoms may indicate exposure to a hazardous material. Personnel will be 
removed from the work site and provided proper medical attention immediately if the following symptoms 
occur: 

. Dizziness or stupor 
l Nausea, headaches, or cramps 
. hritation of the eyes, nose, or throat 
e Euphoria 
* Chest pains and coughing 
a Rashes or burns 

3.2 PHYSICAL HAZARDS 

To minimize physical hazards, OHM has developed standard safety protocols which will be followed 
at all times. Failure to follow safety protocols will result in expulsion of an employee from the site and 
appropriate disciplinary actions. 

The SS and SSO will observe the general work practices of each crew member and equipment 
operator, and enforce safe procedures to minimize physical hazards. Hard hats, safety glasses, and steel-toe 
safety boots are required in all areas of the site. Site-specific hazards and all necessary precautions will be 
discussed at the daily safety meetings. The Health and Safety Procedures Manual for LANTDIV will be 
maintained at the project site as a reference document. 

3.3 ENVIRONMENTAL HAZARDS 

Environmental factors such as weather, wild animals, insects, and irritant plants pose a hazard when 
performing outdoor work. The SSO and SS will take all necessary measures to alleviate these hazards should 
they arise. 

3.3.1 Heat Stress 

The combination of warm ambient temperature and protective clothing result in the potential for heat 
stress. Heat stress disorders include: 

l Heat rash 
. Heat cramps 
. Heat exhaustion 
l Heat stroke 
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Heat stress prevention is outlined in procedure No. 22 of the OHM Corp. LANTDIV Health and 
Safety Procedures manual. This information will be reviewed during safety meetings. Workers will be 
encouraged to increase consumption of water and electrolyte-containing beverages (e.g., Gatorade). 

It is recommended that workers break approximately every 2 hours for 10 to 15 minute rest periods 
when temperatures rise above 72.5 degrees F. and protective clothing is worn. In addition, workers are 
encouraged to take rests whenever they feel any adverse effects that may be heat-related. The frequency of 
breaks may need to be increased upon worker recommendation to the SSO and SS. Heat stress can be 
prevented by assuring an adequate work/rest schedule; guidelines are printed below. 

90” F or above After 45 minutes of work 

87.5 F-90 F After 60 minutes of work 

82.5-87.5 F After 90 minutes of work 

77.5-82.5 F After 120 minutes of work 

72.5-77.5 F After 150 minutes of work 

After 15 minutes of work 

After 30 minutes of work 

After 60 minutes of work 

After 90 minutes of work 

After 120 minutes of work 

The work/rest schedule can be calculated based on heat stress monitoring results. Monitoring consists 
of taking the radial pulse of a worker for 30 seconds immediately after exiting the work area. The frequency 
of monitoring is provided herein. 

If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the next work 
cycle by j/3 and keep the rest period the same. If the heart rate still exceeds 110 beats per minute at the next 
rest period, increase the following rest period by l/3. The initial rest period should be at least 10 minutes. 

Body temperature measured orally or through the ear canal may also be monitored to assess heat 
stress. Workers should not be permitted to continue work when their body temperature exceeds 100.4 F 
(38C). Monitoring should be conducted at the intervals given above. 

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70 degrees 
Fahrenheit when wearing chemical protective clothing, or 80 degrees Fahrenheit for site activities performed 
with no chemical protective clothing (Level D). Monitoring will include pulse rate, weight loss, oral 
temperature and signs and symptoms of heat stress. See Procedure 22 LANTDIV Health and Safety 
Procedures Manual. 

3.3.2 Biological Hazards 

* POISON IVY (Rhus Radicans~ 

Poison Ivy may be found at the site. It is highly recommended that all personnel entering into an 
area with poison ivy wear a minimum of a tyvek coverall, to avoid skin contact. 

The majority of skin reactions following contact with offending plants are allergic in nature and 
characterized by: 
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k 

l General symptoms of headache and fever 
l Itching 
l Redness 
l A rash 

Some of the most common and most severe allergic reactions result from contact with plants of 
the poison ivy group, including poison oak and poison sumac. Such plants produce severe rash 
characterized by redness, blisters, swelling, and intense burning and itching. The victim may 
develop a high fever and feel very ill. Ordinarily, the rash begins within a few hours after 
exposure, but may be delayed 24 to 48 hours. 

The most distinctive features of poison ivy and poison oak are their leaves, which are composed 
of three leaflets each. Both plants have greenish-white flowers and berries that grow in clusters 
(see Figure 3.1). 

Aid First 

a. Remove contaminated clothing; wash all exposed areas thoroughly with soap and water, 
- followed by rubbing alcohol. 

b. Apply calamine or other soothing lotion if rash is mild. 1% hydrocortisone cream (over-the- 
counter) will aid in healing and reducing itch. 

c. Seek medical advice if a severe reaction occurs, or if there is a known history of previous 
sensitivity. 

* TICKS 

Heavily vegetated areas of a site may have ticks. It is highly recommended that all personnel 
walking through such areas wear a tyvek coverall and latex boot covers taped at all joints. The 
ticks will stand out against the light colors. A tick or insect repellent containing DEET is 
recommended. 

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a disease that occurs 
in the eastern portion of the United States as well as the western portion, and Lyme disease. Ticks 
adhere tenaciously to the skin or scalp. There is some evidence that the longer an infected tick 
remains attached, the greater is the chance that it will transmit disease. 

Aid First 

a. Carefully (slowly and gently) remove the tick with tweezers, taking care that all parts are 
removed. 

b. With soap and water, thoroughly, but gently, scrub the area from which the tick has been 
removed, because disease germs may be present on the skin; also wipe the bite area with an 
antiseptic. 
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c. If you have been bitten, place the tick in a jar labeled with the date, location of the bite, and 
the location acquired. If any symptom appears, such as an expanding red rash, contact a 
physician immediately. 
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. LYME DISEASE 

Lyme disease may cause a number of medical conditions, including arthritis, that can be treated 
if you recognize the symptoms early and see your doctor. Early signs may include ,a flu-like 
illness, an expanding skin rash and joint pain. If left untreated, Lyme disease can cause serious 
nerve and heart problems as well as a disabling type of arthritis. 

You are more likely to spot early signs of Lyme disease rather than see the tick or its bite. This 
is because the tick is so small (about the size of the head of a common pin or a period on this page 
and a little larger after they fill with blood), you may miss it or signs of a bite. However, it is also 
easy to miss the early symptoms of Lyme disease. 

In its early stage, Lyme disease may be a mild illness with symptoms like the flu. It can include 
a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain. But this flu-like illness is 
usually out of season, commonly happening between May and October when ticks bite. 

Most people develop a large, expanding skin rash around the area of the bite. Some people may 
get more than one rash. The rash may feel hot to the touch and may be painful. Rashes vary in 
size, shape, and color, but often look like a red ring with a clear center. The outer edges expand 
in size. Its easy to miss the rash and the connection between the rash and the tick bite. The rash 
develops from three days to as long as a month after the tick bite. Almost one third of those with 
Lyme disease never get the rash. 

Joint or muscle pain may be another early sign of Lime disease. These aches and pains may be 
easy to confuse with the pain that comes from other types of arthritis. However, unlike many 
other types of arthritis, this pain seems to move or travel from joint to joint. 

In later stages, Lyme disease may be confused with other medical problems. These problems can 
develop months to years after the first tick bite. 

Early treatment of Lyme disease symptoms with antibiotics can prevent the more serious medical 
problems of later stages. If you suspect that you have symptoms of Lime disease, contact your 
doctor. 

Lyme disease can cause problems with the nervous system that look like other diseases. These 
include symptoms of stiff neck, severe headache, and fatigue usually linked to meningitis. They 
may also include pain and drooping of the muscles on the face, called Bell’s Palsy. Lyme disease 
can also mimic symptoms of multiple sclerosis or other types of paralysis. 

Lyme disease can also cause serious but reversible heart problems, such as irregular heart beat. 
Finally, Lyme disease can result in a disabling, chronic type of arthritis that most often affects 
the knees. Treatment is more difficult and less successful in later stages. Researchers think these 
more serious problems may be linked to how the body’s defense or immune system responds to 
the infection. 

3.3.3 Noise 

Bearing protection is required for workers operating or working near heavy equipment, ,where the 
noise level is greater than 85 dbA (TWA) as well as personnel working around heavy equipment. The SSO 
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will determine the need for and appropriate testing procedures, i.e., sound level meter and/or dosimeter for 
noise measurement. 

3.4 TASK-SPECIFIC JOB SAFETY ANALYSES 

This section of the Site-Specific HASP provides a breakdown of the hazards and control :measures 
for each principal task. These Job Safety Analyses are general in nature and must be made project specific by 
the Site Supervisor prior to each task. The Job Safety Analyses will be field checked by the supervisor on an 
ongoing basis and revised as necessary. All revisions will be communicated to the work crew. 
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Equipment/ Facility 
I 

Sharp Objects 
Set-up (Continued) 

High Noise Levels 

High Ambient l Monitor for Heat stress in accordance with OHM Health and 
Temperature Safety Procedures # 22 

l ProvLde fluids to prevent worker dehydration I I 

l Wear cut resistant work gloves when the possibility of Leather gloves, re 
lacerations or other injury may be caused by sharp edges or enforced palm 
objects 

l Maintain all hand and power tools in a safe condition 
l Keep guards in place during use 

* Use hearing protection when exposed to excessive noise Ear plugs 
levels (greater than 85 dBA over an 8-hour work period) 
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Clearing, Grubbing Struck By/ Against 
Heavy Equipment 

Slips, Trips, Falls 

Handling Heavy Objects 

l Use reflective warning vests worn when exposed to Warning vests, Hard hat, 
vehicular traffic safety glasses 

l Isolate equipment swing areas 
l Make eye contact with operators before approaching 

equipment 
l Understand and review hand signals 

0 Clear walkways, work areas of equipment, tools, vegetation, 
excavated material, and debris 

l Mark, identify, or barricade other obstructions 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 lb. maximum per person 

manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

Eye Injuries l Wear face shield, goggles when operating powered clearing I Face shield, goggles, 
grubbing equipment Leather gloves, re- 

enforced palms 

Sharp Objects l Wear cut resistant work gloves when the possibility of Leather gloves, re- 
lacerations or other injury may be caused by sharp edges or enforced palms 
objects 

l Maintain all hand and power tools in a safe condition 
l Keep guards in place during use 
l Close doors, windows on heavy equipment to prevent 

injuries from tree branches and other vegetation 
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Clearing, Grubbing 
(Continued) 

Insect/ Snake Bites l Review injury potential and types of snakes with workers Tyvek coveralls, duct 
l Avoid insect nests areas, likely habitats of snakes outside tape bottom of coveralls 

work areas to boots or latex boot 
l Emphasize The Buddy System where such injury potential covers 

exists 
l Use insect repellant, wear PPE to protect against sting/bite 

injuries 

Contact Dermatitis . Wear PPE to avoid skin contact with contaminated soil, Tyvek coveralls, duct LEIJOz, AD, Mini- 
plants, or other skin irritants (See Section 5.0 HASP) tape bottom of coveralls RAM 

0 Identify and review poisonous plants with workers to boots or latex boot 
covers 

Operations of power 
clearing tools ( brush 
saws, weed wackers...) 

Operation of chippers 

High Noise Levels 

l Wear eye, face, hand & hearing protection when operating Face shield, goggles, 
power clearing equipment cloth gloves, ear plugs, 

* Shut-off / idle power tools walking between work areas 
l Store flammable liquids in well ventilated areas, away from 

work areas 
* Shut off equipment during re-fueling 
l Prohibit smoking while operating clearing equipment 
l Provide ABC (or equivalent) fire extinguishers for all work 

l Lockout/target/de-energize any electrical circuits on chippers Insulated gloves 
before clearing/maintenance 

l Identify staging area for debris 
l Keep chipper approach free of ground debris 
l Follow all precautions for operation of power cleaning tools 

l Use hearing protection when exposed to excessive noise Ear plugs 
levels (greater than 85 dBA over an 8-hour work period) 
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Clearing, Grubbing 
(Continued) 

Tree Felling; 
Chippers, 
Chainsaws 

High Ambient 
Temperature 

Fires 

Slips, Trips, Falls 

Sharp Objects 

l Monitor for Heat stress in accordance with OHM Health and 
Safety Procedures # 22 

l Provide fluids to prevent worker dehydration 

l Eliminate sources of ignition from the work area 
l Prohibit Smoking 
l Provide ABC (or equivalent) fire extinguishers for all 

flammable storage areas, powered cutting equipment re- 
fueling areas, fuel powered generators and compressors 

a Store flammable liquids in well ventilated areas 
l Prohibit storage, transfer of flammable liquids in plastic 

containers 
* Enforce use of approved flammable liquid safety cans 
l Post “NO SMOKING” signs 
l Store combustible materials away from flammables 
* Allow chainsaw to cool off before re-fueling 
l Prohibit chainsaw startup in re-fueling areas 

l Clear walkways, work areas of equipment, tools, vegetation, 
excavated material, and debris 

l Mark, identify, or barricade other obstructions 
l Ensure safe footing before starting chainsaws 

l Wear cut resistant work gloves when the possibility of 
lacerations or other injury may be caused by sharp edges or 
objects 

l Prohibit handling, touching chain blade while chainsaw is 
operating 

l Maintain all hand and power tools in a safe condition 
s Keep guards in place during use 

Leather gloves, re- 
enforced palms 
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l Maintain both hands on chainsaw while cutting 
. Avoid cutting actions that may pinch the chain blade 
l Idle or shut down chainsaw when walking any distance 
l Operate chainsaws only at ‘full’ power when cutting 

Bums 

0 Isolate equipment operation, tree felling areas (2 % tree 

l Make eye contact with (chainsaw) operators before 
approaching 

l Inspect tree for dead, broken limbs before cutting 
l Prohibit cutting overhead, above shoulder height 
l Understand and review hand signals 

l Wear proper PPE for protection from hot motor parts, Leather gloves, apron 
muffler 

l Shut down equipment during re-fueling 
* DO not allow fuel to contact hot parts of equipment, will start 

fire 

Caught by/between l Prohibit standing on, straddling logs while ground cutting 
l Stand uphill while ground cutting 
l Start relieving cuts on compression side of log first, then 

make bucking cut on tension side 
. Prohibit workers from holding logs while being cut 
l Stop saw motor to remove saw if pinched 
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Tree Felling; 
Chippers, 
Chainsaws 
(Continued) 

Handling Heavy Objects 

Insect Bites 

Contact Dermatitis 

High Noise Levels 

High Ambient 
Temperature 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 lb. maximum per person 

manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

l Review injury potential with workers 
l Avoid insect nests areas, likely habitats outside work areas 
l Emphasize The Buddy System where such injury potential 

exists 
l Use insect repellant, wear PPE to protect against sting/bite 

injuries. 

l Wear PPE to avoid skin contact with contaminated soil, 
plants, or other skin irritants 

l Identify and review poisonous plants with workers 

l Use hearing protection when exposed to excessive noise 
levels (greater than 85 dBA over an &hour work period) 

l Monitor for Heat stress in accordance with OHM Health and 
Safety Procedures # 22 

l Provide fluids to prevent worker dehydration 

Tyvek coveralls, duct 
tape bottom of coveralls 
to boots or latex boot 
covers 

Tyvek coveralls, duct 
tape bottom of coveralls 
to boots or latex boot 
covers (See Section 5.0 
HASP) 

Ear plugs 
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Installation , or barricade other obstructions 

. maximum per person 

= Use mechanical lifting equipment (hand carts, trucks) to 

l Maintain all hand and power tools in a safe condition 

plants, or other skin irritants (See Section 5.0 HASP) tape bottom of coveralls 
* Identify and review poi to boots or latex boot 

Safeiy Procedures # 22 
l Provide fluids to prevent worker dehydration 
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Excavation of Soil Inhalation and Contact 
with Hazardous 

l Provide workers proper skin, eye and respiratory protection 
based on the exposure hazards present gloves, neoprene or latex 

l Review hazardous properties of site contaminants with 
workers before operations begin 

l Dampen soil using light water spray to prevent fugitive dust 

ith plastic sheeting to prevent 

Safety Procedures # 22 

vehicular traffic 
l Isolate equipment swing areas 
l Make eye contact with operators before approaching 

e Wear cut resistant work gloves when the possibility of 
lacerations or other injury may be caused by sharp edges or 
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II Biocell Construction Slips, Trips, Falls 

Sprains and Strains 

Struck by, Against Heavy 
Equipment, Flying 
Debris, Protruding 
Objects 

Warning vests, Hard-hat, 
Safety glasses 

q 
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Biocell Construction Biocell Wall Collapse l Construct diversion ditches or dikes to prevent surface water Hard hat, safety glasses 
(Continued) from entering excavation 

l Provide good drainage of area adjacent to excavation 
l Collect ground water/rain water from excavation and dispose 

of properly 
l Store excavated material at least 2 feet from the edge of the 

excavation; prevent excessive loading of the excavation face 
l Provide sufficient stairs, ladders, or ramps when workers 

enter excavations over 4 feet in depth 
l Place ladders no more than 25 feet apart laterally 
0 Treat excavations over 4 feet deep as confined spaces 
l Complete confined space permit entry procedure 
l Monitor atmosphere for flammable/toxic vapors, and oxygen 

deficiency 
l Slope, bench, shore, or sheet excavations over 5 feet deep if 

worker entry is required 
l Assign a competent person to inspect, decide soil 

classification, proper sloping, the correct shoring, or 
sheeting 

l Inspect excavations (when personnel entry is required) daily, 
any time conditions change 

l Provide at least two means of exit for personnel working in 
excavations 

Sharp Objects 9 Wear cut resistant work gloves when the possibility of Leather gloves re- 
lacerations or other injury may be caused by sharp edges or enforced palms 
objects 

l Maintain all hand and power tools in a safe condition 
l Keep guards in plze during use 
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Biocell Construction Handling Heavy Objects l Observe proper lifting techniques 
(Continued) l Obey sensible lifting limits (60 lb. maximum per person 

manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

High Noise Levels l Use hearing protection when exposed to excessive noise Ear plugs 
levels (greater than 85 dBA over an 8-hour work period) 

Caught In/ Between 
Moving Parts 

* Identify and understand parts of equipment which may cause 
crushing, pinching, rotating or similar motions 

l Assure guards are in place to protect from these parts of 
equipment during operation 

l Provide and use proper work gloves when the possibility of 
pinching, or other injury may be caused by moving/ 
handling large or heavy objects 

l Maintain all equipment in a safe condition 
l Keep all guards in place during use 
l De-energize and lock-out machinery before maintenance or 

service 

High Ambient 
Temperature 

l Monitor for Heat stress in accordance with OHM Health and 
Safety Procedures # 22 

l Provide fluids to prevent worker dehydration 
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JOB SAFETY ANALYSIS 

Concrete Pad 
Formation 

Slips, Trips, Falls 

Struck by, Against Heavy 
Equipment, Plying 
Debris, Protruding 
Objects 

Inhalation and Contact 
with Concrete Dust 

l Clear walkways, work areas of equipment, tools, debris, and 
excavated material 

l Mark, identify, or barricade other obstructions 

. 

. 

. 

. 

Isolate equipment swing areas 
Isolate areas under suspended loads 
Make eye contact with operators before approaching 
equipment 
Barricade or enclose the work area 
Restrict entry to the work area to authorized personnel 
during concrete pouring activities 
Wear hard hats, safety glasses with side shields, and steel- 
toe safety boots at all times 
Understand and review hand signals 

I 
Safety glasses 

l Use reflective warning vests when exposed to vehicular Warning vests, hard hat, 
traffic safety glasses 

l Apply water spray to eliminate dust 
* Prevent skin and eye contact with concrete 
l Use dust mask if conditions are dusty 
* Review hazardous properties of site contaminants with 

workers before ooerations beein 
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Concrete Footer 
Formation 

Slips, Trips, Falls 

Struck by, Against Heavy 
Equipment, Plying 
Debris, Protruding 
Objects 

Inhalation and Contact 
with Concrete Dust 

Use reflective warning vests when exposed to vehicular I Warning vests, hard hat, 
traffic 
Isolate equipment swing areas 
Isolate areas under suspended loads 
Make eye contact with operators before approaching 
equipment 
Barricade or enclose the work area 
Restrict entry to the work area to authorized personnel 
during concrete pouring activities 
Wear hard hats, safety glasses with side shields, and steel-toe 
safety boots at all times 
Understand and review hand signals 

l Clear walkways, work areas of equipment, tools, debris, and 
excavated material 

l Mark, identify, or barricade other obstructions 

l Apply water spray to eliminate dust Safety glasses 
l Prevent skin and eye contact with concrete 
l Use dust mask if conditions are dusty 
l Review hazardous properties of site contaminants with 

workers before operations begin I 
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Gantry Crane 
Construction 
(Continued) 

Electrical Shock l De-energize or shut off utility lines at their source before 
work begins 

l Use double insulated or properly grounded electric power- 
operated tools 

l Maintain tools in a safe condition 
l Provide an equipment-grounding conductor program or 

employ ground-fault circuit interrupters 
l Use qualified electricians to hook up electrical circuits 
l Inspect all extension cords daily for structural integrity, 

ground continuity, and damaged insulation 
l Cover or elevate electric wire or flexible cord passing 

through work areas to protect from damage 
l Keep all plugs and receptacles out of water 
l Use approved water-proof, weather-proof type if exposure to 

moisture is likely 
l Inspect all electrical power circuits prior to commencing 

work 
l Follow Lockout-Tagout procedures in accordance with 

OHM Health and Safety Procedures #38 

Structural Collapse 

High Ambient 
T .xnp3~“h,r~ I “.I y”~.....‘” 

9 Barricade or enclose the work areas Hard hats, Safety glasses 
l Restrict entry to authorized personnel only during 

construction activities 
l Wear hard hats, safety glasses with side shields, and steel-toe 

safety boots 
. Understand and review hand signals 

l Monitor for Heat stress in accordance with OHM Health and 
Safety ?rocedures it 22 

l Provide fluids to prevent worker dehydration 
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Truck, Loading and Struck By/ Against l Use reflective warning vests worn when exposed to 
vehicular traffic 

l Obey posted speed limits 
l Isolate equipment swing areas 

l Maintain all hand and power tools in a safe condition 

with Hazardous based on the exposure hazards present gloves, neoprene or latex 
l Review hazardous properties of site contaminants with boots (See Section 5.0 

workers before operations begin 
0 Dampen soil using light water spray to prevent fugitive dust 
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JOB SAFETYANALYSZS 

Heavy Equipment & High Noise Levels l Use hearing protection when exposed to excessive noise Ear plugs 
Vehicles levels (greater than 85 dBA over an 8-hour work period) 
(Continued) 

High Ambient 
Temperature 

l Monitor for Heat stress in accordance with OHM Health and 
Safety Procedures # 22 

l Provide fluids to prevent worker dehydration 
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\ 

OHM Remediation 

l Avoid equipment swing areas 

High Noise Levels 

l Clear, walkways of equipment, tools, debris, other materials 
l Mark, identify, or barricade other obstructions 

l Use hearing protection when exposed to excessive noise Ear plugs 
levels (greater than 85 dBA over an &hour work period) 

Handling Heavy Objects l Observe proper lifting techniques 
l Obey sensible lifting limits (60 lb per person for manual 

lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

Contact Dermatitis l Wear PPE to avoid skin contact with contaminated soil, Tyvek coveralls, duct 
plants, or other skin irritants (See Section 5.0 HASP) tape bottom of coveralls 

l Identify and review poisonous plants with workers to boots or latex boot 
covers 

I 

High Ambient l Monitor for Heat stress in accordance with OHM Health and 
Temperature Safety Procedures # 22 

l Provide fluids to prevent worker dehydration 
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JOB SAFETYANALYSZS 

This Site Specific Health and Safety Plan has been developed with accident prevention as the primary 
goal. Details are discussed throughout this SSHSP. This section will outline the Accident Prevention Plan 
established for this project. 

3.51 Administrative Responsibilities 

The Project Manager is ultimately responsible for the safety and health of site personnel. The PM is 
to provide the materials and maintenance of equipment necessary to enhance and maintain safe site and work 
conditions. 

The SS has the responsibility and the authority to control the day to day remediation activities in the 
field with respect to safety. The SS reports directly to the Project Manager. The SS monitors employees for 
signs of heat stress, excessive fatigue, and obvious outward signs of chemical exposure. In addition, the SS 
ensures that equipment brought to the site is in proper working condition and inspected regularly. These 
responsibilities will be shared by the Site Foremen. 

The Site Safety Officer reports to the Project Manager and the District Health and Safety Manager 
and is responsible to point out unsafe conditions that may pose a hazard to personnel or the public. The SSO 
is required to conduct regular safety inspections. Accident investigation will be performed by the SSO, and 
the SS, or both. 

p--x 3.52 IPhase Safety Plans (Job Safety Analyses) 

Site-Specific Phase Safety Plans (Job Safety Analyses) will be developed for each contract activity 
and operation occurring in each major phase of work. The Phase Safety Plan for a specific task will be 
developed utilizing the job safety analyses presented in Section 3.4. The following areas will be addressed: 

0 Identify activity being performed; Sequence of work 
0 Hazards to be controlled in each activity 
* Hazard control measures 

The analysis will be discussed with all site personnel performing the task and will be documented in 
a site log. Prior to work on site, all site personnel will undergo a safety and health orientation including 
discussion of the HASP and site conditions. Prior to each shift, a daily safety meeting will be held discussing 
the previous day’s and the current days’s health and safety issues. 

3.5.3 Subcontractors 

,pls* 1 

All subcontractor employees are subject to the same training and medical surveillance requirements 
as OHM personnel depending on job activity. All subcontractor personnel will be required to sign in daily 
and be required to attend a daily meeting discussing operations and safety issues. All subcontractors involved 
in construction/remedial activities will be required to submit a Subcontractor Safety Prequalification 
Questionnaire prior to the award of a contract. Subcontractors will submit Job Safety analyses for their work 
activities to the OHM SS. The subcontractor reports directly to the OHM Project Manager. All incidents 
involving subcontractor employees shall be reported to the OHM Site Supervisor and a copy of the 
subcontractor’s injury/illness report shall be submitted to the OHM SS within 24 hours. 
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3.5.4 Local Requirements 

OHM will comply with any applicable local requirements such as noise control and traftic rules at the 
site. Traffic control will be developed as is needed for specific tasks. 

3.5.5 Housekeeping 

The project site will be kept in a neat and orderly fashion to prevent common injuries due to slips, 
trips, and falls, accumulation of trash to keep insects away, and to maintain a professional work site. 
Personnel shall not leave a work area in a disorderly condition. The SS responsible for housekeeping. 

3.5.6 Emergency and Contingency Plan 

OHM has developed an emergency contingency plan provided in section 8.0 of this HASP. 

3.5.7 Safety Inspections 

The Site Supervisor will perform regular safety inspections. A report, including results of the 
inspection and any corrective actions taken, will be kept in the project files. A copy will be provided to the 
client representative. Identified safety deficiencies and corrective measures will also be recordled in the 
“Contractors QC Report.” 
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p”“< 4.0 WORKANDSUPPORTAREAS 

To prevent migration of contamination from personnel and equipment work areas will be clearly 
specified prior to beginning operations. OHM has designated work areas or zones as suggested by the 
NIOSH/OSHA/USCG/EPA’S document, titled “Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities.” Each work area will be divided into three zones as follows: 

l An Exclusion or “hot” Zone (EZ) 
l A Contamination Reduction Zone (CRZ) 
l A Support Zone (SZ) 

4.1 EXCLUSION ZONE 

The EZ is the area suspected of contamination and presents the greatest potential for worker (exposure. 
Personnel entering the area must wear the mandated level of protection for that area. In certain instances, dif- 
ferent levels of protection will be required depending on the tasks and monitoring performed within that zone. 
The EZ for this project will be the interior of the Site 7 excavation area and the interior of the haul truck beds. 

4.2 CONTAMINATION REDUCTION ZONE 

.“-%. 

The CRZ or transition zone will be established between the EZ and SZ. In this area, personnel will 
begin the sequential decontamination process required to exit the EZ. To prevent off-site migration of 
contamination and for personnel accountability, all personnel will enter and exit the EZ through the CRZ. The 
CRZ for this project will be the access/egress routes to/from the EZ and the personnel and equipment 
decontamination stations. 

4.3 SUPPORT ZONE 

The SZ serves as a clean, control area. Operational support facilities are located within the SZ. 
Normal work clothing and support equipment are appropriate in this zone. Contaminated equipment, or 
clothing will not be allowed in the SZ. The support facilities should be located upwind of site activities. 
There will be a clearly marked controlled access point from the SZ into the CRZ and EZ that is monitored 
closely by the SSO and the SS to ensure proper safety protocols are followed. The SZ will be the crew and 
office trailer, site parking areas and vendor access roads. 

4.4 SITE CONTROL LOG 

A log of all personnel visiting, entering or working on the site shall be maintained in the main office 
trailer location. The log will record the date, name, company or agency, and time entering or exiting the site. 

No visitor will be allowed in the EZ without showing proof of training and medical certification, per 
29 CPR 1910.120(e), (f). Visitors will supply their own boots and respiratory equipment, if required. Visitors 
will attend a site orientation given by the SSO and sign the HASP. 

4.5 GENERAL 

/-=“‘ 
The following items are requirements to protect the health and safety of workers and will be discussed 

in the safety briefing prior to initiating work on the site: 
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WORKAND SUPPORTAREAS 

. Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the probability 
of hand to mouth transfer and ingestion of contamination is prohibited in the EZ and CRZs. 

. Hands and face must be washed upon leaving the EZ and before eating, drinking, chewing gum ’ 
or tobacco and smoking or other activities which may result in ingestion of contamination. 

. A buddy system will be used. Hand signals will be established to maintain communication. 

. During site operations, each worker will consider himself as a safety backup to his partner. 
Off-site personnel provide emergency assistance. All personnel will be aware of dangerous situa- 
tions that may develop. 

0 Visual contact will be maintained between buddies on site when performing hazardous duties. 

0 No personnel will be admitted to the site without the proper safety equipment, training, and 
medical surveillance certification. 

n All personnel must comply with established safety procedures. Any staff member who does not 
comply with safety policy, as established by the SSO or the SS, will be immediately dismissed 
from the site. 

0 Proper decontamination procedures must be followed before leaving the site. 
k 

” All employees and visitors must sign in and out of the site. 
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5.0 PROTECTZVEEQUZPMENT 

This section addresses the various levels of personal protective equipment (PPE) which are or may 
be required at this job site. OHM personnel are trained in the use of all PPE utilized. 

5.1 ANTICIPATED PROTECTION LEVELS 

I I 

Site Setup, Clear, Grub, Tree 
felling, Install Erosion 
Controls, Site Restoration 

Biocell, Decontamination Pad 
Construction, Truck loading, 
Hauling 

Soil Excavation 

CRZ Workers, Equipment 
Decontamination 

Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 

’ Leve1 D 1 protection >85 dBA * 
splash or flymg particles are likely) and hearmg 

Level D 

Level D+/C 

Level D+ 

Hardhat, steel-toe work boots, safety eye wear (safety 
glasses with side shields or goggles and face shield if 
splash or flying particles are likely) and hearing 
protection >85 dBA 

Tyvek coveralls, nitrile gloves, neoprene boots; upgrade 
to Level C if “action levels” are exceeded (0.25 Img/m3) 

Splash suit, nitrile gloves, neoprene or latex boots 

SZ Workers Level D I 

5.2 PROTECTION LEVEL DESCRIPTIONS 

This sections lists the minimum requirements for each protection level. Modification to these 
requirements will be noted above. 

5.2.1 Level D 

Level D consists of the following: 

a Safety glasses with side shields 
” Hard hat 
R Steel-toed work boots 
0 Work clothing as prescribed by weather 

5.2.2 Modified Level D 

Modified Level D consists of the following: 

0 Safety glasses with side shields 
* Hard hat 
* Steel-toed work boots 
0 Nitrile, neoprene, latex or PVC overboots 
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l Outer nitrile, neoprene, or PVC gloves over latex sample gloves 
l Face shield (when projectiles or splashes pose a hazard) 
l Tyvek coverall [Polyethylene-coated Tyveks required when workers have a potential to be 

exposed to contaminated liquids or sludges.] 

5.2.3 Level C 

Level C consists of the following: 

0 Full-face, air-purifying respirator with appropriate cartridges 
0 Hooded Tyvek Coveralls [Polyethylene-coated Tyveks required when workers have a potential 

to be exposed to contaminated liquids or sludges]. 
0 Hard hat 
0 Steel-toed work boots 
u Nitrile, neoprene, latex or PVC overboots 
0 Nitrile, neoprene, or PVC gloves over latex sample gloves 
0 Face shield (when projectiles or splashes pose a hazard) 

5.2.4 Level B 

Level B protection consists of the items required for Level C protection with the exception that an air- 
supplied respirator is used in place of the air-purifying respirator. 

5.3 SUPPLIED-AIR RESPIRATORS 

If air monitoring shows that Level B protection is needed, OHM personnel will wear Survivair 
9881-02 Hippack Airline respirators with 5-minute egress bottles. Personnel requiring Level “B” Iprotection 
and high mobility will wear Survivair Mark 2 SCBA units. 

5.4 BREATHING-AIR QUALITY 

Code of Federal Regulations 29 CFR 1910.134 states breathing air will meet the requirement of the 
specification for Grade D breathing air as described in the ANSI/CGA Specification G-7.1-1989. OHM 
requires a certificate of analysis from vendors of breathing air in order to show that the air meets this standard. 
Breathing air will be obtained in cylinders exclusively and will be stationed in the exclusion zone (EZ). 

5.5 A5 

A NIOSH approved full face respirator with appropriate air purifying cartridges will be used for level 
C work. 

5.6 RESPIRATOR CARTRIDGES 

The crew members working in Level C will wear respirators equipped with air-purifying cartridges 
approved for the following contaminants. 

l Organic vapors <l,OOO ppm 
* Chlorine gas ~10 ppm 
l Hydrogen chloride ~50 ppm 
l Sulfur dioxide ~50 ppm 
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l Dusts, fumes and mists with a TWA co.05 mg/m3 
l Asbestos-containing dusts and mists 
l Radionuclides 

5.7 CARTRIDGE CHANGES 

All cartridges will be changed a minimum of once daily, or more frequently if personnel begin to 
experience increased inhalation resistance or breakthrough of a chemical warning property. 

Respirators are checked periodically by a qualified individual and inspected before each use by the 
wearer. All respirators and associated equipment will be decontaminated and hygienically cleaned after each 
use. 

5.9 FIT TESTING 

Annual respirator fit tests are required of all personnel wearing negative-pressure respirators. The test 
will use isoamyl acetate or irritant smoke. The fit test must be for the style and size of the respirator to be 
used. 

5.10 FACIAL HAIR 

p-. No personnel who have facial hair which interferes with the respirator’s sealing surface will be 
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use. 

5.11 CORRECTIVE LENSES 

Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere with 
the respirator’s sealing surfaces. For workers requiring corrective lenses, special spectacles designed for use 
with respirators will be provided. 

5.12 CONTACT LENSES 

Contact lenses will not be worn with any type of respirator. 

5.13 MEDICAL CERTIFICATION 

Only workers who have been certified by a physician as being physically capable of respirator usage 
will be issued a respirator. Personnel unable to pass a respiratory fit test or without medical clearance for 
respirator use will not be permitted to enter or work in areas on site that require respiratory protection. 
Employees receive a written physicians opinion that they are fit for general hazardous waste operations as per 
29 CFR 1910.120(f)(7). 

5.14 SITE PE IFI PER S AL PR 

The primary objective of the PPE program is to ensure employee protection and to prevent employee 
exposure to site contaminants during site operations. Engineering controls are not feasible for many tasks and, 
therefore, require the use of PPE. 
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PROTECTIVE EQUIPMENT 

The SS will be responsible for implementing all aspects of the PPE program. This includes donning and 
doffing, temperature related stress monitoring, inspection, and decontamination (see Section 6.0). PPE selection 
is identified in Table 5.1 for each specified task. The SS in consultation with the SSO, if assigned, H:ealth and 
Safety Manager, project CIH and the ROICC will direct changes in PPE based on changing conditions. The site 
specific HASP will serve as written certification that the workplace was evaluated concerning PPE requirements. 
OHM Corporation’s comprehensive PPE Program is described in Appendix D. 

5.14.1 Site-Specific Respiratory Protection Program 

The primary objective of respiratory protection is to prevent employee exposure to atmospheric 
contamination. When engineering measures to control contamination are not feasible, or while they are being 
implemented, personal respiratory protective devices will be used. 

The criteria for determining respirator need have been evaluated based on the site contzuninants; 
expected levels of protection are outlined in Section 5.1. Air monitoring will be conducted to confirm that 
respiratory protection levels are adequate (Section 7.0). All respirator users are OSHA trained in proper 
respirator use and maintenance. The SS and SSO will observe workers during respirator use for signs of 
stress. The SS, CIH, HSM, and SSO will also evaluate this HASP periodically to determine its continued 
effectiveness with regard to respiratory protection. All persons assigned to use respirators will have medical 
clearance to do so. 
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6.0 DECONTAMINATION PROCEDURES 

This section describes the procedures necessary to ensure that both personnel and equipment are free 
from contamination when they leave the work site. 

6.1 PERSONNEL DECONTAMINATION 

Decontamination procedures will ensure that material which workers may have contacted in the EZ 
does not result in personal exposure and is not spread to clean areas of the site. This sequence describes the 
general decontamination procedure. The specific stages will vary depending on the site, the task, the 
protection level, etc. 

Level C Wecontamination 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 

Go to end of EZ 
a. Wash outer boots (Tingley or Robars) and stage to let dry; or 
b. Remove and discard latex booties 
Remove outer gloves and discard 
Remove outer suit (Saranex/polycoated/regular tyvek) 
Remove outer sample gloves and discard 
Cross into CRZ (dirty side of respirator wash area) 
Remove inner suit and discard, (if applicable) 
Remove and wash respirator (4 stages) 
a. Soap and water solution 
b. First rinse 
c. Disinfect respirator (1 cap full of bleach to 1 gallon of water) 
d. Final rinse 
Hang respirator to dry 
Remove inner sample gloves and discard 
Wash face and hands 

Level B Decontamination (SCBAI 

1. 
2. 

3. 

4. 
5. 
6. 
7. 
8. 
9. 

Move to edge of EZ 
Bottle change only 
a. Wash boots and gloves 
b. Move to edge of EZ and CRZ 
c. Remove face mask airline from regulator assembly 
d. Allow assistant to change bottle and reconnect face mask airline 
e. Return to EZ 
a. Wash outer boots and stage to let dry (Tingley or Robars only); or 
b. Remove and discard latex booties 
Remove and discard outer gloves 
Disconnect from SCBA bottle and stage SCBA (NOTE: SCBA mask remains on) 
Remove outer suit (SaranexIpolycoatedgular tyvek) 
Remove outer sample gloves and discard 
Cross into CRZ 
Remove inner suit (if applicable) 
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DECONTAMINATION PROCEDURES 

10. Move to respirator wash area and wash SCBA facepiece and hose line 
a. Soap and water solution 
b. First rinse 
c. Disinfect respirator (1 cap full of bleach to 1 gallon of water) 
d. Final rinse 

11. Hang mask to dry 
12. Remove inner sample gloves and discard 
13. Wash face and hands 

6.1.1 Suspected Contamination 

Any employee suspected of sustaining skin contact with chemical materials will first use the 
emergency shower. Following a thorough drenching, the worker will proceed to the decontamination facility. 
Here the worker will remove clothing, shower, don clean clothing, and immediately be taken to the first-aid 
station. Medical attention will be provided at determined by the degree of injury. 

6.1.2 Personal Hygiene 

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. 

6.2 EOUIPMENT DECONTAMINATION 

,f--. 
All contaminated equipment will be decontaminated before leaving the site. Decontamination 

procedures will vary depending upon the contaminant involved, but may include sweeping, wiping, scraping, 
hosing, or steaming the exterior of the equipment. Personnel performing this task will wear the proper PPE 
as prescribed by the SSO. ’ 

6.3 DISPOSAL 

All decontamination liquids and disposable clothing will be treated as contaminated waste unless 
determined otherwise by accepted testing methods. Wastes will be disposed of according to state and federal 
regulations. 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA 

6-2 

August 5.1996 



I II I / 

7.0 AIRMONITORING 

Air monitoring will be conducted in order to determine airborne contamination levels. This ensures 
that respiratory protection is adequate to protect personnel against the chemicals that are encountered. The 
following air monitoring efforts will be used at this site. Additional a@ monitoring may be conducted at the 
discretion of the SSO. 

The following chart describes the air monitoring required and appropriate action levels. 

LEL/O, 

PID 

Mini-Ram (total dust) 

7.1 

>lO% LEL 
<20.8% 0, 

Evacuate area, ventilate, upgrade to Level B if 
necessary, continue to monitor 

l-5 ppm unknowns Level C 
5-500 ppm unknowns Level B 
>500 ppm unknowns Level A 

co.25 mg/m’ 
~0.25 mg/m3 - ~2.5 mg/m3 
>2.5 mglm’ 

Level D 
Level C 

LOWER EXPLOSIVE LIMIT/OXYGEN CLEL/O,) METER 

Prior to entering a confined-space area or hot work involving welding, cutting, or other high heat- 
producing operations where flammable or combustible vapors may be present, LEL/O, measurements will be 
taken. 

7.1.1 Type and Operational Aspects 

19 MSA Combustible Gas/Oxygen Meter Model 260 

- Principle of Operation 

l Oxygen detector uses an electrochemical sensor; produces a minute electric current 
proportional to the oxygen content. 

l Combustible gas indicators use a combustion chamber containing a filament that ignites 
flammable vapors; filament is heated or coated with a catalyst (platinum) to facilitate 
combustion. 

. Filament is part of a balanced resistor circuit; combustion in the chamber causes the 
filament temperature to increase; results in increased filament resistance. 

l Change in the filament’s resistance causes an imbalance in the circuit proportional to the 
percent of the lower explosive limit (% LEL). 

l Concentrations greater than the LEL and lower than the upper explosive limit (UEL) will 
read 100% LEL; combustible atmosphere present. 
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l Concentrations greater than the UEL will read above 100% LEL then return to zero. 
(NOTE: Some devices have catchment mechanisms which will cause the needle to 
remain at 100% until the meter is reset.) This type of response indicates the gas mixture 
is too rich to bum and is not combustible. The danger is $at the addition of air to the gas 
mixture could bring it into the flammable range (less than the UEL). 

l Oxygen meter set at the factory to alarm at 19.5% (oxygen deficient atmosphere) 
combustible gas meter set by the user to alarm at 10% LEL. 

7.1.2 Calibration Methods/Frequencies 

Before the calibration of the combustible gas indicator can be checked, the Model 260 must be in 
operating condition. The Model 260 combustible gas indicator is normally calibrated on pentane as being 
representative of the flammability characteristics of most commonly encountered combustible gases. The 
meter scale is calibrated from zero to 100% LEL, which corresponds in actual volume concentrations of 0 to 
approximately 14% pentane in air. A booklet of response curves is supplied with the Model 260. These 
curves may be used to interpret meter readings when sampling combustible gases other than pentanne. 

It is recommended that calibration be checked before and after using each time. The SSO will record 
and log such calibration information into an air monitoring notebook. The 0, meter is calibrated by adjusting 
the 0, control knob to 20.8% while the meter is operated in a fresh air atmosphere. 

7.1.3 Preventative Maintenance 

The primary maintenance of the Model 260 is the rechargeable 2.4 volt nickel cadmium battery. 
Recommended charging time is 16 hours. It may be left on charge for longer periods without damaging the 
battery. The battery sometimes will not supply full power capacity after repeated partial use between charging. 
Therefore, it is recommended that the battery be exercised at least once a month by running for eight to 10 
hours and recharged. If the instrument has not been used for 30 days, the battery should be charged prior to 
use. 

7.2 PHOTOIONIZATION DETECTOR (PIDI 

A PID will be used to monitor total ionizable organic content of the ambient air. A PID ,will prove 
useful as a direct reading instrument to aid in determining if respiratory protection needs to be upgraded and 
to define the EZ. (Note: PID readings do not always indicate the actual air concentration of a compound. 
Consult the manual, HNU, or the CIH for clarification.) 

The SSO will take measurements before operations begin in an area to determine the amount of 
organic compounds naturally occurring in the air. This is referred to as a background level. 

Levels of volatile organic compounds will be measured in the air at active work sites once every hour 
and at the support zone once every hour when levels are detected above background in the exclusion zone. 
If levels exceed background at any time in the support zone, work in the exclusion zone will cease and 
corrective actions will be taken, e.g., cover soil with polyethylene sheeting. Work will not resume until levels 
reach background in the support zone. 
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7.2.1 Type and Operational Aspects 

* PID Model PI 101 

- Principle of Operation 

0 Ionization potential (IP) - The energy required to remove the outermost electron from a 
molecule; measured in electron volts (eV); characteristic property of a specific chemical. 

. Photoionization - Using ultraviolet (UV) light to remove the outermost electron from a 
molecule. 

l Energy of UV light (10.2, 9.5, 11.7 eV) must be equal to or greater than the IP to 
photoionize the molecule. 

. Fan or pump is used to draw air into the detector where the contaminants are exposed to 
a UV light source (lamp). 

l Ions are collected on a charged plate and produce a current directly proportional to the 
number of ionized molecules; current is amplified and displayed on the meter. 

7.2.2 Calibration Method/Frequencies 

The PID Model PI 101 is designed for trace gas analysis in ambient air and is calibrated at HNU with 
certified standards of benzene, vinyl chloride, and isobutylene. Other optional calibrations are available 
(e.g., ammonia, ethylene oxide, H&S, etc.). 

OHM will use a PID with a 10.2 eV lamp. This lamp has been determined to be most responsive to 
the contaminants on site. Optional probes containing lamps of 9.5 and 11.7 eV are interchangeable in use 
within individual read-out assemblies for different applications. 

The approximate span settings for the probe that would give different readings of the amounts of trace 
gas of a particular species in a sample are based upon the relative photoionization sensitivities of various gases 
twice daily (beginning and end of shift). 

It is recommended that calibration be checked twice each day (beginning and end of shift). The SSO 
will record and log such calibration information into an air monitoring notebook. 

7.2.3 PI eventative Maintenance 

Maintenance of the PID Model PI 101 consists of cleaning the lamp and ion chamber, and replacement 
of the lamp or other component parts or sub-assemblies. 

7.3 PORTABLE TOTAL DUST MONITOR 

A mini-ram will be used to monitor the general respirable dust levels on this site. The air sampling 
will be performed at designated locations at the site perimeter, upwind and downwind of the active work areas 
in the (EZ). Site conditions will determine the frequency and duration of dust monitoring. Mini-ram readings 
will trigger dust abatement actions and PPE upgrades. 
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7.3.1 Type and Operational Aspects 

0 Real-Time Aerosol Monitor (Mini Ram Model PDM3) 

- Principle of Operation 

l Detection of light in the near infrared region back-scattered to a sensor (photovoltaic 
detector) by airborne particulate in a sensing volume 

l The higher the dust concentration the more back-scattering of light to the sensor, 
resulting in increased readings 

l Device calibrated at the factory against an air sampling filter/gravimetric analysis 
reference method 

7.3.2 Calibration Methods/Frequencies 

There is no calibration method or procedure for calibrating the mini-ram monitor. However, it is 
recommended that the mini-ram monitor be re-zeroed once a week. During a zero check, the sampled air 
passes through the purge air filter and dryer to effect a self-cleaning of the optical chamber. 

7.3.3 Preventative Maintenance 

Maintenance of the mini-ran consists of replacement of filters and desiccant; battery replacement; and 
cleaning of the optical detection assembly. 

7.4 AJR MONITORING LOG 

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data will 
include instrument used, wind direction, work process, etc. The Regional and Corporate OHM CM will 
periodically review this data. 

7.5 CALIBRATION REOUIREMENTS 

The PID, LEL/O, meter and sampling pumps required with fixed-media air sampling will be 
calibrated daily before and after use. A separate log will be kept detailing date, time, span gas, or other 
standard, and name of person performing the calibration. 

7.6 A1R MONITORING RESULTS 

Air monitoring results will be posted for personnel inspection, and will be discussed during morning 
safety meetings. 
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8.0 EMERGENCY RESPONSE 

8.1 PRE-EMERGENCY PLANNING 

Prior to engaging in construction/remediation activities at the site, OHM will plan for possible 
emergency situations and have available adequate supplies and manpower to respond. In addition site 
personnel will receive training during the site orientation concerning proper emergency response 
procedures. 

The following situations would warrant implementation of the Emergency Response and 
Contingency Plan (ERCP): 

Fire/Explosion 

Spill or Release of 
Hazard& Materials 

l The potential for human injury exists. 
l Toxic fumes or vapors are released. 
l The fire could spread on site or off site and possibly ignite other flammable 

materials or cause heat-induced explosions. 
l The use of water and/or chemical fire suppressants could result in 

contaminated run-off. 
l An imminent danger of explosion exists. 

l The spill could result in the release of flammable liquids or vapors, tlhus 
causing a fire or gas explosion hazard. 

l The spill could cause the release of toxic liquids or fumes in sufficient 
quantities or in a manner that is hazardous to or could endanger human 
health. 

Natural Disaster l A rain storm exceeds the flash flood level. 
l The facility is in a projected tornado path or a tornado has damaged :facility 

property. 
l Severe wind gusts are forecasted or have occurred and have caused damage 

to the facility. 

Medical Emergency l Overexposure to hazardous materials. 
l Trauma injuries (broken bones, severe lacerations/bleeding, burns). 
l Eye/skin contact with hazardous materials. 
l Loss of consciousness. 
l Heat stress (Heat stroke). 
9 Cold stress (Hypothermia). 
l Heart attack. 
l Respiratory failure. 
l Allergic reaction. 

The following measures will be taken to assure the availability of adequate equip:ment and 
manpower resources: 

0 Sufficient equipment and materials will be kept on site and dedicated for emergencies only. 
The inventory will be replenished after each use. 

e On-site emergency responders will be current in regards to training and medical surveillance 
programs. Copies of all applicable certificates will be kept on file for on-site personnel 
required to respond. 
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l It will be the responsibility of the emergency coordinator to brief the on-site response team on 
anticipated hazards at the site. The emergency coordinator shall also be responsible for 
anticipating and requesting equipment that will be needed for response activities. 

l Emergency response activities will be coordinated with the Local Emergency Management 
Agency ( EMA) in compliance with SARA Title III requirements. 

Communications will be established prior to commencement of any activities at the remedialtion site. 
Communication will be established so that all responders on site have availability to all pertinent information 
to allow them to conduct their activities in a safe and healthful manner. The primary communication device 
will be two-way radios. Air horns may be used to alert personnel of emergency conditions. A telephone 
will be located at the command post to summon assistance in an emergency. 

Primary communication with local responders in the event of an emergency will be accomplished 
using commercial telephone lines. 

8.2 EMERGENCY RECOGNITION AND PREVENTION 

Because unrecognized hazards may result in emergency incidents, it will be the responsibility of 
the Site Supervisor and Site Safety Officer (SSO), through daily site inspections and employee feedback 
(Safety Observation Program, daily safety meetings, and job safety analyses) to recognize and identify all 
hazards that are found at the site. These may include: 

Chemical Hazards 

Physical Hazards 

Mechanical Hazards 

Environmental Hazards 

l Materials at the site 
l Materials brought to the site 

l Fire/explosion 
l Slip/trip/fall 
l Electrocution 
l Confined space 
l IDLH atmospheres 
l Excessive noise 

l Heavy equipment 
l Stored energy system 
l Pinch points 
l Electrical equipment 
l Vehicle traffic 

9 Electrical Storms 
l High winds 
l Heavy Rain/Snow 
l Temperature Extremes (Heat/Cold Stress) 
l Poisonous Plants/Animals 

Once a hazard has been recognized, the Site Supervisor and/or the SSO will take immediate action 
to prevent the hazard from becoming an emergency. This may be accomplished by the following: 

l Daily safety meeting 
l Task-specific training prior to commencement of activity 
l Lock-out/tag-out 
l Personal Protective Equipment (PPE) selection/use 
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l Written and approved permits for hot work, confined space 
l Trenching/shoring procedure 
l Air monitoring 
l Following all OHM standard operating procedures 
l Practice drills for fire, medical emergency, and hazardous substances spills 

Local Agencies All services 
WPNSTA Yorktown Fire, Police, and Ambulance 
WPNSTA Yorktown Security 

804-887-4911 
804-887-7103 

Hospital -Riverside Regional Medical Ctr., 500 J Clyde Morris Blvd., 804-594-2000 
Newport News, VA 804-594-2050 E/R 
Directions: From Yorktown follow US Rt 17 S; follow US Rt 17 to 
junction with VA Rt 312; follow Rt 312 (J Clyde Morris Blvd) Hospital is 
on Left between Jefferson Ave., and Warwick Blvd. 

Regional Poison Control Center 800-552-6337 

State APencies 
Virginia Department of Environmental Quality 

Federal Agencies 

804-772-4000 

EPA Region Branch Response Center 215-597-9800 

Agency for Toxic Substances and Disease Registry 404-639-0615 (24 HR) 

Navv ROICC / NTR 
Lt Leanne Currie 
Rich Stryker 

804-887-4161 
757-322-4778 

U.S. Coast Guard 
National Response Center 

804-484-8192 
800-424-8802 

OHM Personnel 
Project Manager - Mark Kravecz 609-588-6484 
District Health & Safety Manger - Bob Brooks 609-588-6423 
Director, Health and Safety - Kevin McMahon 609-588-6375 

OHM Corporation (24 hour) 800-537-9540 

Additional Phone #‘s in Section 2 this HASP 

8.3 PERSONNEL ROLES. LINES OF AUTHORITY. AND COMMUNICATIONS 

This section of the ERCP describes the various roles, responsibilities, and communication 
procedures that will be followed by personnel involved in emergency responses. 

The primary emergency coordinator for this site is the Site Supervisor. In the event an emergency 
occurs and the emergency coordinator is not on site, the Site Safety Officer or the highest ranking employee 
on site will serve as the emergency coordinator until he arrives. The emergency coordinator will determine 
the nature of the emergency and take appropriate action as defined by this ERCP. 
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The emergency coordinator will implement the ERCP immediately as required. The decision to 
implement the plan will depend upon whether the actual incident threatens human health or the 
environment. Immediately after being notified of an emergency incident, the emergency coordinator or his 
designee will evaluate the situation to determine the appropriate action. 

8.3.1 Responsibilities and Duties 

This section describes the responsibilities and duties assigned to the emergency coordinator. 

It is recognized that the structure of the “Incident Command System” will change as additional 
response organizations are added. OHM will follow procedures as directed by the fire department, LEPC, 
State and Federal Agencies as required. OHM will defer to the local Fire Department chief to assume the 
role of Incident Commander upon arriving on site. Additional on-site personnel may be added to the Site 
Emergency Response Team as required to respond effectively. 

8.3.2 On-Site Emergency Coordinator Duties 

The on-site emergency coordinator is responsible for implementing and directing the emergency 
procedures. All emergency personnel and their communications will be coordinated through the emergency 
coordinator. Specific duties are as follows: 

l Identify the source and character of the incident, type and quantity of any release. Assess 
possible hazards to human health or the environment that may result directly from the problem 
or its control. 

0 Discontinue operations in the vicinity of the incident if necessary to ensure that fires, 
explosions, or spills do not recur or spread to other parts of the site. While operations are 
dormant, monitor for leaks, pressure build-up, gas generation, or ruptures in valves, pipes, or 
other equipment, where appropriate. 

u Notify local Emergency Response Teams if their help is necessary to control the incident. 
Table 8.1 provides telephone numbers for emergency assistance. 

0 Direct on-site personnel to control the incident until, if necessary, outside help arrives. 

0 Ensure that the building or area where the incident occurred and the surrounding area are 
evacuated and shut off possible ignition sources, if appropriate. The Emergency Response 
Team is responsible for directing site personnel such that they avoid the area of the incident and 
leave emergency control procedures unobstructed. 

0 If fire or explosion is involved, notify facility Fire Department. 

0 Notify NAVY ROICC 

l Notify OHM Project Manager 

l Have protected personnel, in appropriate PPE, on standby for rescue. 
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If the incident may threaten human health or the environment outside of the site, the emergency 
coordinator should immediately determine whether evacuation of area outside of the site may be necessary 
and, if so, notify the Police Department and the Office of Emergency Management. 

When required, notify the National Response Center. The following information slhould be 
provided to the National Response Center: 

l Name and telephone number 
0 Name and address of facility 
l Time and type of incident 
9 Name and quantity of materials involved, if known 
l Extent of injuries 
l Possible hazards to human health or the environment outside of the facility. 

The emergency telephone number for the National Response Center is 800-424-8802. 

If hazardous waste has been released or produced through control of the incident, ensure that: 

l Waste is collected and contained. 

l Containers of waste are removed or isolated from the immediate site of the emergency. 

l Treatment or storage of the recovered waste, contaminated soil or surface water, or any other 
material that results from the incident or its control is provided. 

0 Ensure that no waste that is incompatible with released material is treated or stored in the 
facility until cleanup procedures are completed. 

a Ensure that all emergency equipment used is decontaminated, recharged, and fit for its intended 
use before operations are resumed. 

0 Notify the USEPA Regional Administrator that cleanup procedures have been completed and 
that all emergency equipment is fit for its intended use before resuming operations in the 
affected area of the facility. The USEPA Regional Administrator’s telephone number is 
included in the Emergency Contacts. 

0 Record time, date, and details of the incident, and submit a written report to the USEPA 
Regional Administrator. Report is due to USEPA within 15 days of the incident. 

8.4 SAFE DISTANCES AND PLACES OF REFUGE 

The emergency coordinator for all activities will be the SS. No single recommendation can be 
made for evacuation or safe distances because of the wide variety of emergencies which could occur. Safe 
distances can only be determined at the time of an emergency based on a combination of site and 
incident-specific criteria. However, the following measures are established to serve as general guidelines. 

In the event of minor hazardous materials releases (small spills of low toxicity), workers in the 
affected area will report initially to the contamination reduction zone. Small spills or leaks (generally less 
than 55 gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup and 
to prevent exposure. After initial assessment of the extent of the release and potential hazards, the 
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emergency coordinator or his designee will determine the specific boundaries for evacuation: Appropriate 
steps such as caution tape, rope, traffic cones, barricades, or personal monitors will be used to secure the 
boundaries. 

In the event of a major hazardous material release (large spills of high toxicity/greater than 55 
gallons), workers will be evacuated from the building/site. Workers will assemble at the entrance to the 
site for a head count by their foremen and to await further instruction. 

If an incident may threaten the health or safety of the surrounding community, the public will be 
informed and, if necessary, evacuated from the area. The emergency coordinator, or his designee will 
inform the proper agencies in the event that this is necessary. Telephone numbers are listed in Table 8.1. 

Places of refuge will be established prior to the commencement of activities. These areas must be 
identified for the following incidents: 

l Chemical release 
l Fire/explosion 
l Power loss 
l Medical emergency 
l Hazardous weather 

In general, evacuation will be made to the crew trailers, unless the emergency coordinator 
determines otherwise. It is the responsibility of the emergency coordinator to determine when it is 
necessary to evacuate personnel to off-site locations. 

In the event of an emergency evacuation, all the employees will gather at the entrance to the site 
until a head count establishes that all are present and accounted for. No one is to leave the site without 
notifying the emergency coordinator. 

8.5 EVACUATION ROUTES AND PROCEDURES 

All emergencies require prompt and deliberate action. In the event of an emergency, it will be 
necessary to follow an established set of procedures. Such established procedures will be followed as 
closely as possible. However, in specific emergency situations, the emergency coordinator ma,y deviate 
from the procedures to provide a more effective plan for s bringing the situation under cont:rol. The 
emergency coordinator is responsible for determining which situations require site evacuation 

8.5.1 IEvacuation Signals and Routes 

Two-way radio communication and an air horn will be used to notify employees of the necessity 
to evacuate an area or building involved in a release/spill of a hazardous material. Each crew supervisor 
will have a two way radio. A base station will be installed in the OHM office trailer to monitor for 
emergencies. Total site evacuation will be initiated only by the emergency coordinator, however, in his 
absence, decision to preserve the health and safety of employees will take precedence. Evacuation routes 
will be posted in each outside work area. Signs inside buildings will be posted on walls or other structural 
element of a building. Periodic drills will be conducted to familiarize each employee with the proper routes 
and procedures. 
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8.5.2 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

l The emergency signal will be activated. 

l No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic within the 
site will cease in order to allow safe exit of personnel and movement of emergency eqnipment. 

9 Shut off all machinery if safe to do so. 

l ALL on-site personnel, visitors, and contractors in the support zone will assemble at the 
entrance to the site for a head count and await further instruction from the emergency 
coordinator. 

l ALL persons in the exclusion zone and contamination reduction zone will be accounted for by 
their immediate crew leaders (e.g., foreman). Leaders will determine the safest exits for 
employees and will also choose an alternate exit if the first choice is inaccessible. 

l During exit, the crew leader should try to keep the group together. Immediately upon. exit, the 
crew leader will account for all employees in his crew. 

* Upon completion of the head count, the crew Ieader will provide the information to the 
emergency coordinator. 

l Contract personnel and visitors will also be accounted for. 

. The names of emergency response team members involved will be reported to the emergency 
spill control coordinator. 

l A final tally of persons will be made by the emergency coordinator or designee. No attempt 
to find persons not accounted for will involve endangering lives of OHM or other .e:mployees 
by re-entry into emergency areas. 

* In all questions of accountability, immediate crew leaders will be held responsible for those 
persons reporting to them. Visitors will be the responsibility of those employees they are 
seeing. Contractors and truck drivers are the responsibility of the Site Supervisor. The security 
guard will aid in accounting for visitors, contractors, and truckers by reference to sign-in sheets 
available from the guard shack. 

0 Personnel will be assigned by the emergency coordinator to be available at the main gate to 
direct and brief emergency responders. 

a Reentry into the site will be made only after clearance is given by the emergency coordinator. 
At his direction, a signal or other notification will be given for re-entry into the facility. 

0 Drills will be held periodically to practice all of these procedures and will be treated with the 
same seriousness as an actual emergency. 
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8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT 

In the event of an emergency involving a hazardous material spill or release, the following general 
procedures will be used for rapid and safe response and control of the situation. Emergency contacts found 
in Table 8.1 provide a quick reference guide to follow in the event of a major spill. 

8.6.1 Notification Procedures 

If an employee discovers a chemical spill or process upset resulting in a vapor or material release, 
he or she will immediately notify the on-site emergency coordinator. 

On-site Emergency Coordinator will obtain information pertaining to the following: 

. The material spilled or released. 
l Location of the release or spillage of hazardous material. 
l An estimate of quantity released and the rate at which it is being released. 
l The direction in which the spill, vapor or smoke release is heading. 
l Any injuries involved. 
l Fire and/or explosion or possibility of these events. 
l The area and materials involved and the intensity of the fire or explosion. 

, :*-. 

This information will help the on-site emergency coordinator to assess the magnitude and potential 
saeriousness of the spill or release. 

8.6.2 Procedure for ContaininglCoIIecting Spills 

The initial response to any spill or discharge will be to protect human health and safety, and then 
the environment. Identification, containment, treatment, and disposal assessment will be the secondary 
response. 

If for some reason a chemical spill is not contained within a die or sump area, an area of isolation 
will be established around the spill. The size of the area will generally depend on the size of the spill and 
the materials involved. If the spill is large (greater than 55 gallons) and involves a tank or a pipeline 
rupture, an initial isolation of at least 100 ft. in all directions will be used. Small spills (less than or equal 
to 55 gallons) or leaks from a tank or pipe will require evacuation of at least 50 ft. in all directions to allow 
cleanup and repair and to prevent exposure. When any spill occurs, only those persons involved in 
overseeing or performing emergency operations will be allowed within the designated hazard area. If 
possible the area will be roped or otherwise blocked off. 

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding materials 
or by outbreak of fire) and its release (due to high vapor pressures under ambient conditions), fnrther 
evacuation will be enforced. In general an area at least 500 feet wide and 1,000 feet long will be evacuated 
downwind if volatile materials are spilled. (Consult the DOT Emergency Response Guide for isolation 
distances for listed hazardous materials.) 

If an incident may threaten the health or safety of the surrounding community, the pubhc will be 
informed and possibly evacuated from the area. The on-site emergency coordinator will inform the proper 
agencies in the event this is necessary. (Refer to Table 8.1) 
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As -called for in regulations developed under the Comprehensive Environmental Response 
Compensation Liability Act of 1980 (Superfund), OHM’s practiceis to report a spill of a pound or more 
of any hazardous material for which a reportable quantity has not been established and which is listed under 
the Solid Waste Disposal Act, Clean Air Act, Clean Water Act, or TSCA. OHM also follows the same 
practice for any substances not listed in the Acts noted above but which can be classified as a hazardous 
waste under RCRA. 

Clean up personnel will take the following measures: 

. 

. 

. 

Make sure all unnecessary persons are removed from the hazard area. 

Put on protective clothing and equipment. 

If a flammable material is involved, remove all ignition sources, and use spark and explosion 
proof equipment for recovery of material. 

Remove all surrounding materials that could be especially reactive with materials in the waste. 
Determine the major components in the waste at the time of the spill. 

If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, etc. If 
this is done, pump this material out into a temporary holding tank or drums as soon as possible. 

Place all small quantities of recovered liquid wastes (55 gallons or less) and contaminated soil 
into drums for incineration or removal to an approved disposal site. 

Spray the spill area with foam, if available, if volatile emissions may occur. 

Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged liquids. 

For large spills, establish diking around leading edge of spill using booms, sand, clay or other 
appropriate material. If possible, use diaphragm pump to transfer discharged liquid to drums 
or holding tank. 

8.6.3 Emergency Response Equipment 

The following equipment will be staged in the support zone and throughout the site, as needed, to 
provide for safety and first aid during emergency responses. (Emergency eyewash equipment meets ANSI 
Standard; 

n ABC-type fire extinguisher 
* First-aid kit, industrial size 
m Eyewash/safety shower 
1~ Emergency signal horn 
1~ Self contained breathing apparatus (two) 
0 Stretcher/backboard 

In addition to the equipment listed above, OHM maintains direct reading instrumentation that may 
be used in emergency situations to assess the degree of environmental hazard. This equipment will only 
be used by the Site Safety Officer or other specially trained personnel. This equipment will be stored, 
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charged and ready for immediate use in evaluating hazardous chemical concentrations. The equipment will 
be located at the OHM office trailer. 

Portable H-NU Photoionization Meter Measures selected inorganic and organic chemical 
concentrations 

MSA Oxvgen and Combustible Gas Meter Measures oxygen and combustible gas levels 

Ir- Draeger Detector Tubes 
I 

Assorted detector tubes to measure specific chemical 
concentrations 

8.6.4 Personal Protective Equipment 

A supply of two (minimum) SCBAs will be located in the support zone for use in emergency 
response to hazardous materials releases. They will be inspected at least monthly, according to OSHA 
requirements. In addition, all emergency response personnel will have respirators available for use with 
cartridge selection determined by the Site Safety Officer based on the results of direct reading instruments. 
Emergency response personnel will also be provided with protective clothing as warranted by the nature 
of the hazardous material and as directed by the Site Safety Officer. 

8.6.5 Emergency Spill Response Clean-Up Materials and Equipment 

A sufficient supply of appropriate emergency response clean-up and personal protective equipment 
will be inventoried and inspected, visually, on a weekly basis. 

The materials listed below may be kept on site for spill control, depending on the types of 
hazardous materials present on site. The majority of this material will be located in the support zone, in 
a supply trailer or storage area. Small amounts will be placed on pallets and located in the acltive work 
areas. 

0 Sand or clay to solidify/absorb liquid spills. 

0 Lime (calcium oxide), soda ash (sodium carbonate), or baking soda (sodium bicarbonate) for 
neutralizing acid @H < 7) spills. 

e Activated charcoal (carbon) to adsorb organic solvents (hydrocarbons) and to reduce flammable 
vapors. 

9 Citric acid for neutralizing caustic (pH > 7) spills. 

l Appropriate solvents, e.g., CITRIKLEEN, for decontamination of structures or equipment. 

The following equipment will be kept on site and dedicated for spill cleanup: 

. Plastic shovels for recovering corrosive and flammable materials. 
l Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers. 
l Sorbent sheets (diapers) for absorbing liquid spills. 
l Overpack drums for containerizing leaking drums. 
l 55-gallon open-top drums for containerization of waste materials. 
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*NOTE: All contaminated soils, absorbent materials, solvents and other materials resulting from 
the clean-up of spilled or discharged substances shall be properly stored, labeled, and 
disposed of off-site. 

8.7 EMERGENCY CONTINGENCY PLAN 

This section of the ERCP details the contingency measures OHM will take to prepare for and 
respond to fires, explosions, spills and releases of hazardous materials, hazardous weather, and medical 
emergencies. 

8.8 MEDICAL EMERGENCY CONTINGENCY MEASURES 

The procedures listed below will be used to respond to medical emergencies. The SSO will contact 
the local hospital and inform them of the site hazards and potential emergency situations. A minimum of 
two First-Aid/CPR trained personnel will be maintained on site. 

8.8.1 Response 

The nearest workers will immediately assist a person who shows signs of medical distress or who 
is involved in an accident. The work crew supervisor will be summoned. 

The work crew supervisor will immediately make radio contact with the on-site emergency 
coordinator to alert him of a medical emergency situation. The supervisor will advise the following 
information: 

0 Location of the victim at the work site 
e Nature of the emergency 
0 Whether the victim is conscious 
0 Specific conditions contributing to the emergency, if known 

The Emergency Coordinator will notify the Site Safety Officer. The following actions will then be 
taken depending on the severity of the incident: 

* Life-Threatening Incident - If an apparent life-threatening condition exists, the crew 
supervisor will inform the emergency coordinator by radio, and the local Emergency Response 
Services (EMS) will be immediately called. An on-site person will be appointed who will meet 
the EMS and have him/her quickly taken to the victim. Any injury within the EZ will be 
evacuated by OHM personnel to a clean area for treatment by (EMS) personnel. No one will 
be able to enter the EZ without showing proof of training, medical surveillance and site 
orientation. 

l Non Life-Threatening Incident - If it is determined that no threat to life is present, the Site 
Safety Officer will direct the injured person through decontamination procedures (see below) 
appropriate to the nature of the illness or accident. Appropriate first aid or medical attention 
will then be administered. 

*NOTE: The area surrounding an accident site must not be disturbed until the scene has been 
cleared by the Site Safety Officer. 
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Any personnel requiring emergency medical attention will be evacuated from exclusion and 
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise 
aggravate the injury. Personnel will not enter the area to attempt a rescue if their own lives would be 
threatened. The decision whether or not to decontaminate a victim prior to evacuation is based on the type 
and severity of the illness or injury and the nature of the contaminant. For some emergency victims, 
immediate decontamination may be an essential part of life-saving first aid. For others, decontamination 
may aggravate the injury or delay life-saving first aid. Decontamination will be performed if it does not 
interfere with essential treatment. 

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

l Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

l Alert emergency and off-site medical personnel to potential contamination, instruct thlem about 
specific decontamination procedures. 

l Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, 
with the affected person. 

All injuries, no matter how small, will be reported to the SSO or the Site Supervisor. An 
accident/injury/illness report will be completely and properly filled out and submitted to the Regional Health 
and Safety Director/Project CIH, in accordance with OHM’s reporting procedures. 

A list of emergency telephone numbers is given in Table 8.1. 

8.8.2 Notification 

The following personnel/agencies will be notified in the event of a medical emergency: 

* Local Fire Department or EMS 
0 On-site Emergency Coordinator 
0 Workers in the affected areas 
* Client Representative 

8.9 URE CONTINGENCY MEASURES 

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if there 
is any doubt that a fire can be quickly contained and extinguished, personnel will notify the emergency 
coordinator by radio and vacate the structure or area. The emergency coordinator will immediately notify 
the local Fire Department. 
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The following procedures will be used to prevent the possibility of fires and resulting injuries: 

l Sources of ignition will be kept away from where flammable materials are handled or stored. 

m The air will be monitored for explosivity before and during hot work and periodically where 
flammable materials are present. Hot work permits will be’required for all such work. 

. “No smoking” signs will be conspicuously posted in areas where flammable materials are 
present. 

l Fire extinguishers will be placed in all areas where a fire hazard may exist. 

l Before workers begin operations in an area the foreman will give instruction on egress 
procedures and assembly points. Egress routes will be posted in work areas and exit points 
clearly marked. 

8.9.1 Response 

The following procedures will be used in the event of a fire: 

* Anyone who sees a fire will notify their supervisor who will then contact the Emergency 
Coordinator by radio. The emergency coordinator will activate the emergency air hlorns and 
contact the local Fire Department. 

l When the emergency siren sounds, workers will disconnect electrical equipment in use (if 
possible) and proceed to the nearest fire exit. 

l Work crews will be comprised of pairs of workers (buddy system) who join each other 
immediately after hearing the fire alarm and remain together throughout the emergency. 
Workers will assemble at a predetermined rally point for a head count. 

. When a small fire has been extinguished by a worker, the emergency coordinator will be 
notified. 

8.10 HAZARDOUS WEATHER CONTINGENCY MEASURES 

Operations will, not be started or continued when the following hazardous weather conditions are 
present: 

‘1 Lightning 
0 Heavy Rains/Snow 
0 High Winds 

8.10.1 Response 

e Excavation/soil stock piles will be covered with plastic liner. 

0 All equipment will be shut down and secured to prevent damage. 
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l Personnel will be moved to safe refuge, initially crew trailers. The emergency coordinator will 
determine when it is necessary to evacuate personnel to off-site locations and will coordinate 
efforts with fire, police and other agencies. 

8.10.2 Notification 

The emergency coordinator will be responsible for assessing hazardous weather conditions and 
notifying personnel of specific contingency measures. Notifications will include: 

l OHM employees and subcontractors 
0 Client Representative 
l Local Emergency Management Agency 

8.11 SPILL/RELEASE CONTINGENCY MEASURES 

In the event of release or spill of a hazardous material the following measures will be taken: 

8.11.1 Response 

Any person observing a spill or release will act to remove and/or protect injured/contaminated 
persons from any life-threatening situation. First aid and/or decontamination procedures will be 
implemented as appropriate. 
k 

First aid will be administered to injured/contaminated personnel. Unsuspecting persons/vehicles 
will be warned of the hazard. All personnel will act to prevent any unsuspecting persons from coming in 
contact with spilled materials by alerting other nearby persons. Attempt to stop the spill at the source, if 
possible. Without taking unnecessary risks, personnel will attempt to stop the spill at the source. This may 
involve activities such as uprighting a drum, closing a valve or temporarily sealing a hole with a plug. 

Utilizing radio communications, the emergency coordinator will be notified of the spill/release, 
including information on material spilled, quantity, personnel injuries and immediate life threatening 
hazards. Air monitoring will be implemented by the emergency coordinator and SSO to determine the 
potential impact on the surrounding community. Notification procedures will be followed to inform on-site 
personnel and off-site agencies. The emergency coordinator will make a rapid assessment of the spill/release 
and direct confinement, containment and control measures. Depending upon the nature of the spill, 
measures may include: 

l Construction of a temporary containment berm utilizing on-site clay absorbent earth 
l Digging a sump, installing a polyethylene liner and 
l Diverting the spill material into the sump placing drums under the leak to collect the spilling 

material before it flows over the ground 
* Transferring the material from its original container to another container 

The emergency coordinator will notify the NAVY ROICC of the spill and steps taken to institute 
clean-up. Emergency response personnel will clean-up all spills following the spill clean-up plan (developed 
by the emergency coordinator. Supplies necessary to clean up a spill will be immediately available on-site. 
Such items may include, but are not limited to: 

l Shovel, rake 
. Clay absorbent 
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l Polyethylene liner 
l Personal safety equipment 
l Steel drums 
l Pumps and miscellaneous hand tools 

The major supply of material and equipment will be located in the Support Zone. Smaller supplies 
will kept at active work locations. The emergency coordinator will inspect the spill site to determine that 
the spill has been cleaned up to the satisfaction of the ROICC. If necessary, soil, water or air samples may 
be taken and analyzed to demonstrate the effectiveness of the spill clean-up effort. The emergency 
coordinator will determine the cause of the spill and determine remedial steps to ensure that recurrence is 
prevented. The emergency coordinator will review the cause with the ROICC and obtain his concurrence 
with the remedial action plan. 
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9.0 TRAININGREQUIREMENTS 

As a requirement for work at this site, in any hazardous waste work area, all field personnel will be 
required to take a 40-hour training class. This training must cover the requirements in 29 CFR 1910.120: 
personal protective equipment, toxicological effects of various chemicals, hazard communication, bloodborne 
pathogens, handling of unknown tanks and drums, confined-space entry procedures, electrical safety, etc. In 
addition, all personnel must receive annual &hour refresher training and three day on-site training under a 
trained, experienced supervisor. Supervisory personnel shall have received an additional &hour training in 
handling hazardous waste operations. 

All personnel entering the exclusion zone will be trained in the provisions of this site safety plan and 
be required to sign the Site Safety Plan Acknowledgment in Appendix A. 

Site-specific training for the Pilot Scale Treatability Study, explosives-contaminated soil, Naval 
Weapons Station, Yorktown, VA, which will include potential site contaminants, Hazard Communication as 
per 29 CFR 1910.1200, asbestos awareness training as per 29 CFR 1926.1101 (Appendix E), site physical and 
environmental hazards, emergency response and evacuation procedures, and emergency telephone numbers 
will be heId at the’site location by the SS and SSO before any site work activities begin. 

Outlines of the orientation for OHM / OHM sub-contract personnel and visitors are presented below: 

9.1 SITE ORIENTATION 
,&-x 

OHM/SUBCONTRACTORS 

a. HASP sign off 
b. Sign in/out procedures 
c. Site background 
d. Chain of command 
e. Rules and regulations 
f. Hours of work 
g. Absences 
h. Equipment 
i. Emergency Information 

l Emergency signal 
l Gathering point 
l Responsibilities/roles 
l Emergency phone numbers 

j. Contaminants and Material Safety Data Sheets (MSDS) [Hazard Communication Program] 
k. JSAs (Phase Safety Plans) 
1. Forms, site-specific 
m. Asbestos awareness training 

VISITOR ORIENTATION 

a. Sign in/out procedures 
b. Observation platform safety 
c. Review of Site map 
d. Work Zones in progress 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA fhgust 5, 1996 

9-1 



I II I I 

TRAINING REQUIREMENTS 

e. Hazard Communication 
f. Emergency plan/signals 
g. Training/medical requirements 
h. Zones/areas open to visitors 
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10.0 MEDICALSURVEILiL4NCEPROGRAM 

All OHM personnel participate in a medical and health monitoring program. This program is initiated 
when the employee starts work with a complete physical and medical history and is continued on a regular 
basis. A listing of OHM’s worker medical profile is shown below. This program was deve:loped in 
conjunction with a consultant toxicologist and OHM’s occupational health physician. Other medical 
consultants are retained when additional expertise is required. 

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 1910.120 

Medical History 

Work History 

Visual Acuity and Tonometry 

Electrocardiogram/Stress Test 

Specific Tests (as required): (PCB blood or fat, urine mercury, urine arsenic, urine phenol, urine 
halomethanes, blood cyanide, cholinesterase-pseudo-cholesterase, nerve conduction velocity tests, blood lead, 
urine lead.) 

10.1 EXAMINATION SCHEDULE 

Employees are examined initially upon start of employment, annually thereafter, and may be 
examined upon termination of employment. Unscheduled medical examinations are conducted: 

l At employee request after known or suspected exposure to toxic or hazardous materials 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA August 5.1996 

10-l 



I II I / 

MEDICAL SURVEILLANCE PROGRAM 

l At the discretion of the client, the CIH, SSO, or OHM occupational physician after known or 
suspected exposure to toxic or hazardous materials 

l At the discretion of the OHM occupational physician 

All nonscheduled medical examinations will include, as a minimum, all items specified above for 
periodic surveillance examination, with the exception of the chest X-ray, which will be conductled at the 
discretion of the occupational physician performing the examination. 
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HEALTH-AND-SAFETY PLAN CERTIFICATION 

By signing this document, I am stating that I have read and understand the site health-and-safety plan for OHM 
Remediation Services Corp. personnel and visitors entering the Yorktown Naval Weapons Station site. 
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OHM HAZARD COMMUNICATION PROGRAM 

1. OB.TECTIVE 

A Site Specific Hazard Communication (Employee Right-To-Know) Program will be instituted at the Yorktown 
Naval Weapons Station, Yorktown, Virginia. 

2. PURPOSE 

The purpose of Hazard Communication (Employee Right-to-Know) is to ensure that the hazards of all chemicals 
located at field project sites, shops, and facilities are transmitted (communicated), according to 29 CFR 
1910.1200 and 29 CFR 1926.59 to all OHM personnel and OHM subcontractors. 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

It is the responsibility of site supervisors, shop supervisors, and facilities managers to ensure that the 
Hazard Communication Program for the area under their supervision is updated as necessary. 

Container Labeling - OHM personnel will ensure that all drums and containers are labeled according to 
contents. These drums and containers will include those from manufacturers and those produced by on 
site operations. All incoming and outgoing labels shall be checked for identity, hazard warning, and name 
and address of responsible party. 

Material Safety Data Sheets (MSDSs) - There will be an MSDS located on site for each hazardous 
chemical known to exist or which is being used on site. All MSDSs will be located in the site health and 
safety plan which can be found in the office trailer. MSDS’s for products in use may be stored in a 
separate binder. 

Employee Information and Site Specific Training - Training employees on chemical hazards is 
accomplished through an ongoing corporate and regional training program. Additionally, chemical 
hazards will be communicated to employees through daily safety meetings held at the project and by an 
initial site orientation program. 

OHM employees will be instructed on the following: 

. Chemicals and their hazards in the work area 

. How to prevent exposure to these hazardous chemicals 

. What the company has done to prevent workers’ exposure to these chemicals 

. Procedures to follow if they are exposed to these chemicals 

. How to read and interpret labels and MSDSs for hazardous substances 

. Emergency spill procedures 

. Proper storage and labeling 

Before any new hazardous chemical is introduced on site, each employee will be given information in the 
same manner as during the initial safety class. The site supervisor will be responsible for seeing that the 
MSDS on the new chemical is available. During the mandatory morning safety briefing, information on 
each new chemical will be presented. 

Should any new chemical be brought on site, the appropriate MSDSs will be added and reviewed with the 
employees. 
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1. GENERAL 

The following written Hazard Communication Program has been established for OHM Remediation Services 
Corp. (OHM). The purpose of this program is to transmit information to the workers about the chemical hazards 
in the work place using various media. The transmittal of information will be accomplished by means of a 
comprehensive Hazard Communication Program, which will include container labeling and other forms of 
warning, material safety data sheets (MSDSs), and employee training in accordance with 29 CFR 1910.1200 and 
29 CFR 1926.59. 

Upon mobilization at the job site the Hazard Communication Program will be reviewed with all employees. 
Upon reading the Hazard Communication Program employees will be asked to sign the “Worker Hazard 
Communication Acknowledgment Form”. The Hazard Communication Program will also be reviewed with new 
employees and visitors as they arrive on site. These persons will also be asked to sign the acknowledgment form. 
The Hazard Communication Program shall be available for review by anyone on site any time during normal 
work hours. OHM will accomplish the hazard communication requirements through formal safety training, 
departmental safety meetings, and job-site safety meetings. 

The Health and Safety Department shall update the Hazard Communication Program when personnel 
responsibilities change, a new non-routine task is introduced, or an extremely hazardous material needs particular 
attention. This new program will then be distributed throughout the company. 

2. RESPONSIBILITIES 

Overall responsibility for compliance with the Site Specific Hazard Communication Program rests with the site 
supervisor. A brief outline of responsibilities for those persons directly involved with the program will follow. 
These responsibilities are not all inclusive, but are designed to give guidance in initial and long-term program 
development. Since each area is different, these responsibilities may vary. 

This program is intended to cover those employees who are directly involved with the handling of hazardous 
chemicals or supervision of activities that involve the use of hazardous chemicals. 

2.1 Health and Safety Department Responsibilities 

. Review operations with site supervisors to determine what tasks require hazard communication training. 

. Advise supervisory people as to which materials may need to be considered hazardous initially and 
eventually to ensure that hazard task determination is being done according to the written policy. 

. Follow up through safety meetings and safety audits to ensure that supervisors are carrying out prescribed 
company policy. 

. Notify supervisors immediately of any operating changes affecting the hazardous chemicals being used. 

2.2 Training Department Responsibilities 

. Ensure that up-to-date records are maintained on training of all employees required to handle hazardous 
chemicals. The supervisor should keep copies of these records and should also send copies of the initial 
training to the corporate training secretary for the training file. 

. Educate personnel upon initial 40-hour OSHA training to the requirements of the Hazard Communication 
Standard. 
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2.3 Site Supervisors’ Responsibilities 

. Identify jobs requiring the use of hazardous chemicals and develop a list of those jobs and chemicals. 

. Provide the training required by the Hazard Communication Standard and document training of employees 
in the safe handling of hazardous chemicals. 

. Ensure inspection of engineering controls and personal protective equipment before each use. The health 
and safety department shall help determine a suitable inspection plan for each application as needed. 

. Make daily surveys of the work area to ensure that safe practices are being followed. Advise elmployees 
of and document unsafe work practices on the first occasion and consider further unsafe work practices 
as disciplinary violations. Use documentation as topics of safety meetings. 

. Ensure required labeling practices are being followed. Labels should be affixed to the container when it 
arrives. If the contents are transferred to another container, then all label information (manufacturer, 
manufacturer’s telephone number, product name, target organ(s) and product number) must also Ibe affixed 
to the new container, so that all containers of the material, regardless of size, are labeled. Contact the 
health and safety department for proper labels. 

a Enforce all applicable safety and health standards through periodic documented audits. 

. Before ordering a material, determine if a MSDS exists on file. Request a MSDS from the manufacturer 
for all new products. 

,rJih-- 2.4 Employee Responsibilities 

. Read and understand entire Site Specific Hazard Communication Program. 

. Obey established safety rules and regulations. 

. Use all safety procedures and personal protective equipment as required by company procedures. 

. Notify supervisor of the following: 

- Any symptoms or unusual effects that may be related to the use of hazardous chemicals. 
- Any missing, incomplete, or unreadable labels on containers. 
- Missing, damaged, or malfunctioning safety equipment. 

. Use approved labels on containers; do not remove labels (labels are available from the health and safety 
department). 

* Use only approved containers for hazardous chemicals. (Is chemical and container complatible and 
appropriate?) 

. Know where emergency equipment and first-aid supplies are located. 

. Know location of MSDSs. These will be located in the breaMdecon area and the job-site office trailer. 

. Know what you are expected to do in case of an emergency. Before the commencement of any ,task, emer- 
gency considerations shall be made. 
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2.5 Shipping/Receiving Personnel Responsibilities 

. The Project Accountant (PA) or other persons assigned by the site supervisor shall ensure M:SDSs are 
received with initial shipment of a hazardous chemical; if not, contact purchasing to request the 
appropriate MSDS and also call the health and safety department to determine if there is a MSDS available 
until the requested MSDS arrives. 

. Ensure labels with required information are affixed to all containers. 

e Store hazardous materials in designated locations. 

. Use proper personal protective equipment when handling hazardous chemicals. 

. Report damaged containers or spills to the site supervisor and the site safety officer immediately. 

3. HAZARD DETERMINATION 

OHM will rely on MSDSs from chemical suppliers and manufacturers to meet hazard determination 
requirements. Other relevant data from laboratory analyses, chemical reference materials, and chemical 
manufacturers’ written evaluation procedures will be utilized when warranted. No other method shall be used 
to determine a chemicals’ hazards unless approved by the health and safety department. 

4. LABELING 

2 The site supervisor will be responsible for seeing that all containers arriving at OHM job sites are properly and 
clearly labeled. Site supervisors shall also check all labels for chemical identity and appropriate hazard warnings. 
If the hazardous chemical is regulated by OSHA in a substance specific health standard (29 CFR 1910), the site 
supervisor shall ensure that the labels or other forms of warning used are in accordance with the requirements 
of that standard. Any container that is not labeled shall be immediately labeled after initial discovery with the 
required information. 

The site supervisor or Team Leader shall be responsible for seeing that all portable containers used in their work 
area are properly labeled with chemical identity and hazard warning. (Refer to MSDS for required labeling 
information.) 

The site supervisor or Team Leader shall also ensure that labels on hazardous chemical containers are not 
removed or defaced unless the container is immediately marked with the required information and that all labels 
are legible in English and prominently displayed on the container or readily available in the work area throughout 
each shift. 

If any container is found and the contents cannot be identified, the site supervisor shall be contacted immediately. 
When proper identification is made, a label shall be affixed to the container immediately. If it is discovered that 
no MSDS is available, the manufacturer and the health and safety department shall be contacted to as&t in locat- 
ing the proper MSDS. If there is no means of identifying the material in the container, the container shall be 
taken out of service, away from all personnel until it can be tested by the health and safety department or 
laboratory personnel. The site supervisor shall communicate their findings or awareness of such containers to 
all personnel working in the area and to the district health and safety manager. 

5. MATERIAL SAFETY DATA SHEETS CMSDS) 

The site supervisor at the job site will be responsible for maintaining a current MSDS relevant to the hazardous 
chemicals used on their job sites. The health and safety department will be responsible for compiling the initial 
MSDS file for the job site and aiding all job sites with the completion and maintenance of their respective MSDS 
files. 
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All MSDSs shall be readily available for review by all employees during each work shift. Each job1 site will 
designate a clearly marked “Employee Right-to-Know” station where employees can immediately obtain a MSDS 
and the required information in an emergency. MSDSs shall also be made available, upon request, to designated 
OHM representatives, other employer’s employees, and to any OSHA inspector in accordance with the 
requirements of 29 CPR 19 10.1200(e). 

Although manufacturers are required to provide employers with MSDSs on an initial chemical shipment, OHM 
purchasing agents (and site supervisors purchasing their own material) shall request MSDSs and updates to 
MSDSs on all purchase orders. Site supervisors that are without proper MSDSs shall be responsible for 
requesting this information from chemical manufacturers. The site supervisor shall maintain a file of follow-up 
letters for all hazardous chemical shipments they receive without MSDSs. 

6. EMPLOYEE INFORMATION AND TRAINING 

It is the responsibility of the supervisor in charge of each employee to ensure that the employee is properly 
trained. Training employees on chemical hazards and chemical handling is accomplished at the time of initial 
employment at OHM, whenever a new chemical (or physical) hazard is introduced into the work area, and 
through ongoing formal and informal training programs. Additionally, chemical hazards are communicated to 
employees through weekly and morning, job- site safety meetings, which shall be documented according to topic, 
major points discussed, and names of those attending (attendance is mandatory). Records of all formal training 
conducted at OHM are coordinated and maintained by the Training Department secretary. 

At a minimum, OHM will inform employees on the following: 

. The requirements of 29 CFR 1910.1200--Hazard Communication--Evaluating the potential hazards of 
chemicals and communicating information concerning hazards and appropriate protective measures to 
employees. OHM shall accomplish employee training in several different ways including, but not limited, 
to 40-hour OSHA Hazardous Waste Worker Training (29 CPR 1910.120), shop safety meetings, job-site 
safety meetings, Health and Safety Department safety meetings, and formal and informal training about 
specific chemical hazards. 

. The location and availability of the written Hazard Communication Program, list of hazardous chemicals, 
and MSDSs will be periodically posted on the employee bulletin boards providing the location of the 
above material. 

. Any operations in their work area.where hazardous chemicals are present. 

. How to work safety with chemicals present in the workplace and minimize potential exposure. 

Employee training shall include the following: 

. Methods and observations that may be used to detect the presence or release of a hazardous chemical in 
the work area (monitoring instruments, visual appearance or odor, and acute and chronic health effects). 

. The physical, chemical, and health hazards of the chemicals in the work area. 

. The methods of preventing exposure to hazardous chemicals including the measures OHM has taken to 
protect the employees. 

. Procedures to follow if OHM employees are exposed to hazardous chemicals (location of the nearest 
phone, emergency eyewash, and shower will be included). These discussions shall include proper 
operating procedures for all emergency equipment. 
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. The details of the OHM written Hazard Communication Program, including an explanation of the labeling 
system and the MSDSs, and how employees can obtain and use the appropriate hazard information. 

. Procedures for workers involved in non-routine tasks. 

Each site supervisor shall ensure that the above training is emphasized to OHM employees. The health and safety 
department will ensure that each job site is properly informing and training all employees through group meetings 
and individual discussions. Whenever a new hazardous chemical is placed into use, the site supervisor shall 
inform the employees of the hazards said chemical may pose. The site supervisor shall also be responsible for 
obtaining and making available a MSDS for the new chemical. 

7. HAZARDOUS NON-ROUTINE TASKS 

Occasionally, employees at OHM are required to perform tasks which are considered to be non-routine. All tasks 
OHM considers non-routine shall be carefully discussed among the supervisor and those performing the task. 
This safety briefing shall include all possible hazards an employee may encounter while completing the task, 
including: 

. Hazard recognition 

. Chemicals involved and their hazardous properties 

. Physical hazards 

. Methods of avoiding hazards (monitoring instruments, proper personal protective equipment, etc.) 

The following is a list of some of the non-routine tasks which may occur at OHM job sites. These t,asks are all 
covered in detail in various OHM standard operating Procedures. 

7.1 Confined Space Entry 
7.2 Excavation, Trenching, and Shoring 
7.3 Decontamination of Equipment 
7.4 Laboratory Spills 
7.5 High-Pressure Washer (Laser) Operation 
7.6 Line Entry Procedure 
7.7 Hot Work 

8. INFORMING CONTRACTORS 

It shall be the responsibility of the OHM site supervisor/SSO to provide subcontractors with the following 
information: 

. Hazardous chemicals to which they may be exposed while performing a task including the following: 

- Chemical properties 
- Physical properties 
- Acute/Chronic health effects 

* Location of “Employee Right-to Know” station which includes the following: 

- MSDS for work area 
- Hazard Communication Program 
- Other relevant safety material such as Project Health and Safety Plan (HASP) 

. Precautionary measures to be taken to protect employees from chemical and physical hazards. 

0 Location of nearest emergency equipment (fire extinguisher, eyewash, shower, phone, first-aid kit, etc.) 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA August 5, 1996 
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APPEA?DIX B 
OHM HAZARD COMMUNICATION PROGRAM 

. Procedures to follow in the event of employee exposure. 

. Steps OHM has taken to reduce the risk of exposure to physical and chemical hazards including the 
following: 

- Safety meetings 
- Hazard Communication Program 
- Proper storage and labeling of hazardous chemicals 
- Health and safety department shop audits 

. The methods used to label all hazardous chemicals. 

. Emergency evacuation signals and evacuation rally locations. 

The health and safety department shall offer assistance in providing the above information to subciontractors 
working at OHM job sites. On initial visit by a subcontractor to OHM job sites, a “Contractor Right-to-Know” 
release form shall be completed. This form will state that the above information has been communicated to the 
perspective contractor. 

Conversely, the site supervisor shall obtain the above information from subcontractors for hazardous materials 
they have brought to our projects. 

8.1 Contractor Right-to-Know Acknowledgment 

By signing this sheet, the signee is stating that an OHM employee or representative has briefed said signee on 
the essentials of OHM’s Hazard Communication Program, including hazardous chemical(s) to which one may 
be exposed, location of program and MSDS, precautionary measures taken to protect contractors from chemical 
and physical hazards, location of nearest emergency equipment, procedures to follow in the event of employer’s 
employee chemical exposure, and method used to label all hazardous chemicals. 

Name Date Company 

9. LIST OF HAZARDOUS CHEMICALS 

The following is a list of hazardous chemicals used on this OHM job site. Further information on each 
hazardous chemical listed below can be found in the MSDS which are included in the site specific health and 
safety plan. 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA 
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APPENDIX B 
OHM HAZARD COMMUNICATION PROGRAM 

l Typical OHM Job-Site Hazardous Chemical Inventory List 

Available 
Qn Site Chemicals 

Acetone 
Acetylene 
Activated Charcoal, Powder 
Alum (Aluminum Sulfate) 
Anti-fog Bausch & Lomb 
Argou/Methan (95%/5%) 
Brake Fluid 
Calcium Hydroxide (Hydrated Lime) 
Calibration Check Gas 
Carbon 
Caustic Soda (Sodium Hydroxide) 
Citrikleen 
Coal Fly Ash 
Compressed Air 
Diatomaceous Earth 
Diesel Fuel 
Dry Ice (Solid Carbon Dioxide) 
Ethylene Glycol 
Ferric Chloride 
Freon 
Gear Grease - Delta 
Helium 
Hexane 
Hydraulic Fluid 
Hydrochloric Acid 
Hydrogen 
Isobutylene 
Kiln Dust 
Methanol 
Nitrogen 
Nitrous Oxide 
Oxygen 
Penetone 
Pentane 
Polymers (Flocculants) 
Premium Unleaded Gasoline 
PVC Solvent Cleaner 
PVC Cement 
Regular Leaded Gasoline 
Starting Fluid 
Stoddard Solvent 
Sulfuric Acid 
low-40 Motor Oil - Shell 
Tube Grease - Kendall 
TU Type 555 Thread Sealing Compound 
2-Cycle Oil - Wolfs Head 

OHM Project 18757HS Yorktown Naval Weapons Station - Yorktown, VA Au8ust 5, 1996 
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Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catal Street 

Schenectady, NY Y 1 303-1836 USA 
(C18\377-RRCC GENIUM PUBLISHING CORP. 
\---, “, , .,.,-- 

SECTION : I;.. ;MA’-fERuL ., :mENTIFI(-?ATION.:‘:. j .: :: .;. :$:::~i;Ij :<j.; I’:;.:;$ ,:+; j ij !: .i ,:,, : ..y;.; .I::, i, - ..,: ,.I . . . : ., : .. .,.: ,2~ 

Material Name: 1,1,2-TRICHLOROETHANE 0 

Description (Origin/Uses): Prepared by the catalytic chlorination of ethane or ethylene. Used as a 
49 

1 0 

solvent for fats, waxes, natural resins, and alkaloids. 

Other Deslgnatlons: B-Trichloroethane; Ethane Trichloride; Vinyl Trichloride; CH$lCHC4; Genium 

CAS No. 0079-00-5 
HMIS 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicuhveek F A 
R 1 

Buyers’ Guide (Genium ref. 73) for a list of suppliers. :pl *o 

I 4 

s s 2 
*See sect. 8 K o 

SECTION 2; INGREDIENTS iAND -HAZARDS ::. “‘:. i ..i $# i. :.:%’ i::;.;;; : .. : ;. : :j EXp()SI;JRE ,i:::‘IMITS :.jj j :: 

1,1,2-Trichloroethane, CAS No. 0079404 Ca 100 OSHA PIEL (Skin*) 
8431 TWA: 10 ppm, 45 mg/m’ 

ACGIH TLV (Skin*), 1988-89 
TLV-TWA: 10 ppm, 45 :mg/m3 

NIOSH REL 
Lowest Feasible Level 

*This material can be absorbed through intact skin, which 
contributes to overall exposure. 

Toxicity Data** 

**See NIOSH, RTECS (KJ3150000), for additional data with 
Rat, Oral, LD,: 580 mg&g 

references to irritative, tumorigenic, and mutagenic effects. 
Rat, Inhalation, Lc,: 500 ppm (8 Hrs) 

SECTION 3. PHYSICAL --DATA ..:. ::. ..::; j.::“‘::.;:.:?:;:. I, ;..:;.:...: ,.,,,, :i::c.,,:/::.:~: ‘:.y,:.:+: 
Boiling Point: 237°F (114’C) Molecular Weight: 133 Grams/Mole 
Melting Point: -33-F (-36°C) Solubility in Water (%): Insoluble 
% Volatile by Volume: 100 Specific Gravity <IzO = 1): 1.4416 at 68’F (20°C) 
Vapor Pressure: 19 Torrs at 68-F (20°C) 

Appearance and Odor: A colorless, nonflammable liquid; sweet, pleasant odor resembling chloroform. 

SECTION 4. : FIRE ,,AND EXPLOSION ,DATA; :;,z :,~ !.; j:, .;,;: ; <:;iij:i”. ; : 2 ;:i~::y$.;ii:“‘.: ::;:;, j y; :::;:, +;;: ,:y+: : jj :: I’,;; ; :,::, : .,:i I;; 
Flash Point* 1 Autoignition Temperature* 1 LEL* 1 UEL* 
Extinguishing Media: +1,1,2-Trichloroethane does not bum. Use an extinguishing agent such as “alcohol” foam, water spray, carbon 
dioxide, or dry chemical to put out the surrounding fire. 

Unusual Fire or Explosion Hazards: None reported. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated iu the pressure- 
demand or positive-pressure mode to protect against the harmful effects of the surrounding fire. 

SECTION 5, REACTIVI’I’Y -DATA ..; ‘: :. :::,:;: ,::. -iir.;-;;[..: :‘):::: j::.. ..:; :;.. ‘.j$ .:::;;:;::ij.:jj>j; .:,. .i‘.,<+$:+i” . . . . . :,:, ;: .j:“. 

Stability/PoIymerization: 1,1,2-Trichloroethane is stable in closed containers during routine operations at room temperature. 
Hazardous polymerization cannot occur. 

Chemical Incompatibilities: 1,1,2-Trichlomethane can react dangerously with strong caustics such as sodium hydroxide and 
chemically active metals such as sodium, potassium, powdered magnesium, aluminum, and sodium-potassium alloys. 

Conditions to Avoid: Prevent exposure to these incompatible materials. 

Hazardous Products of Decomposition: Thermal-oxidative degradation of this liquid can produce toxic gases such as carbon 
monoxide (CO) and oxides of chlorine (ClOJ 



No. 679 1,1,2-TRICHLOROETHANE 1 l/88 

c 
Carcinogenicity: 1,1,2-Trichloroethane is not listed as a carcinogen by the NTP, IARC, or OSHA. 

ummary of Risks: Inhaling 1,1,2-trichloroethane vapor or absorbing the liquid through the skin depresses the central nervous system 
NS), which can progress to narcosis. Administration of this liquid to experimental animals has produced liver damage (fatty degeneration) 

md has induced cancer of the liver in mice. 1,1,2-Trichloroethane is 10 to 20 times more toxic than the trichloroethylene congener. Medical 
Conditions Aggravated by Long-Term Exposure: Persons with a history of chronic respiratory, liver, or kidney disease may 
be at increased risk from exposure to this liquid. Preplacement questionnaires are recommended. Target Organs: Skin, eyes, CNS, respira- 
tory system, liver, and kidneys. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Irritation of skin, eyes, nose, throat, 
and mucous membranes; and anesthesia manifested bj CNS effects such as headache, dizziness, drowsiness, and incoordination. Chronic 
Effects: Liver and kidney damage and eventually coma and death may occur. Removal from exposure will reverse this progression, 
FIRST AID: Eyes Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for 
at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water, then wash it with soap and water. Inhalation. Remove the 
exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified medical personnel administer oxygen as 
required. Keep the exposed person warm and at rest until medical help is available. Ingestion. Unlikely. Get medical help (in plant, 
paramedic, community) for ail exposures. Seek prompt medical assistance for further treatment, observation, and support after fiit aid. 

SECTION. -I~~~.:..-SPILL,-~~LEAK,..: AND: DISPOSAL, PROCEDURES . . :.: :: ‘..:jy .:: .:j :.. . . 
SpillLeak: Notify safety personnel, evacuate unnecessary personnel, and provide adequate ventilation. Cleanup personnel should wear 
protective clothing and equipment (see sect. 8). Soak up the spilled 1,1.2-trichloroethane onto a suitable absorbent such as vermiculite or 
sawdust and place it into containers suitable for disposal. Waste Disposal: Contact your supplier or a licensed contractor for detailed rec- 
ommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z). 
EPA Designations (40 CFR 302.4) 
RCRA Waste, No. U227 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA), 0 307 (a); and the Resource 
Conservation and Recovery Act (RCRA), $3001, 

SECTION 8. : SPECIAL;‘; PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow OSHA 
eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the 

maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira- 
tors will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc.,. to prevent 
skin contact with 1.1.2~trichloroethane. Ventilation: Install and operate general and local ventilation systems powerful enough tc maintain 
airborne levels of this material below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents 
dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest edition of Genium reference 103 fox 
detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quick-drentih showers, and washing facilities 
available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses 
concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it a8;ain; clean 
this material from your shoes and equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material 
and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off your clothing and equipment. Avoid transferring it 
from your hands to your mouth while eating, drinking, or smoking. Do ~01 eat, drink, or smoke in any work area. Do not inhale 1.1,2- 
trichloroethane vapor. 

SECTION. .9.:SPECIAL: PRECAUTIONS AND- XOMMENTS.:. : ;. :Y,:. ,. . . 
Storage/Segregation: Store 1,1,2-trichloroethane in closed containers in a cool, dry, well-ventilated area away from incompatibie chemi- 
cals (see sect. 5). Special HandiinglStorage: Storage facilities must have adequate ventilation because this volatile liquid can evaporate 
and build up hazardous concentrations in these areas. 

Transportation Data (49 CFR 172.101-Z): Not Listed 

;References: 1,38,84-94,100,116,117,120,122. 

Judgments as to ule sluca5u;ty or ~nforma~oa tzan ror purcnws purposes are 

I 

necessarily purchaser’s responsibility. l’krefoz, although -nable care has 
been taken in the preparation of such inforrmbm, Cenium Publishing Corp. 
emmis no w-tia. makes no rep-tatioz and assumes no responsibility 
as to the accumcy or suitability of such informzion for application to 
nurchase~s intended curooses or for conswxtexes of its use. 



No. 3 12 Trichloroethylene 9fl2 
Section 6. Health Hazard -Data Cohfinued : :\ ..j 1; :‘:i;: j ,j ,li: ; j ;:: :‘,:I :..:.::: E,.;‘; 1.::;. I;: <‘jl:;:::..:,:i : : .I ,, i,. ,:: ;f; :,I $1.; ,:: ~::‘l.~i:~,:.i.ii’::~.~~:~ :&:.:j, $.i;:, j ;: ,,, jj: : $j 
TCE crosses the placental barrier and thus exposes the fetus (any effects are yet unknown). There are increased reports of menstrual disorders in 
women workers and decreased libido in ma& at exposures hig6 enough to &use CNS effects. TCE is eliminated&changed in expired air and as 
metabolites (trichloroacetic acid & trichloroethanol) in blood and urine. Medical Conditions Aggravated by Long-Term Exposure: Disorders of 
*nervous system, skin, heart, liver, and kidney. Target Organs: Respiratory, central & peripheral nervous, and cardiovascular (hear’:! systems, 

:, kidney, and skin. Primary Entry Routes: Inhalation, skin and eye contact, and ingestion (rarely). Acute Effects: Vapor inhalation can 
,-use eye, nose, and throat irritation, nausea, blurred vision, overexcitement, headache, drunkenness. memory loss, irregular heartbeat (resulting in 
sudden death), unconsciousness, and death due to cardiac failure. Skin contact with the liquid can cause dryness and cracking and prolonged 
exposure (generally if the victim is unconscious) can cause blistering. Eye contact can cause irritation and watering, with comeal epithe’lium injury 
in some cases. Ingestion of the liquid can cause lip, mouth, and gastrointestinal irritation, irregular heartbeat, nausea and vomiting, diarrhea 
(possibly blood-stained), drowsiness. and risk of pulmonary edema (fluid in lungs). Chronic Effects: Effects may persist for several weeks or 
months after repeated exposure. Symptoms include giddiness. irritability, headache, digestive disturbances, mental confusion, intolerance to alcohol 
(degreasers flush), altered color perception. loss or impairment of sense of smell, double vision, and peripheral nervous system function impairment 
including persistent neuritis, temporary loss of sense of touch, and paralysis of the fmgers from direct contact with TCE liquid. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison 
control center and unless otherwise advised, have that conscious Md alert person drink 1 to 2 glasses of water, then induce vomiting. Do not give 
rnillc, as its fat content (TCE is lipid soluble) may inhance gastrointestinal absorption of TCE. Note to Physicians: TCE elimination seems to be 
triphasic with half lives at 20 min. 3 hr. and 30 hr. Some success is seen in treating patients with propranolol, atropine+ and disulfiiam. Monitor 
urine and blood (lethal level = 3 to 110 /.tg/mL) metabolites. BEI = 100 mglg creatinine (aichloroacetic acid) in urine, sample d end of workweek. 
BE1 = 4 mg/L (trichloroethanol) in blood, sample at end of shift at end of he workweek These tests are not 100% accurate indicators of exposure; 
monitor TCE in expired air as a confvmatory test. 

: .,,., :,. .,... :,:, :. 
&+ti(j~ 7: :; Spili; G&, @n$ ?iijjfj& Pr;dce$urw:‘iii: :, !: ;,;:,I ;: :. .::q;j; 

..,....,.,.,.,, : 
;y:.y:ii:iii:i::i ~~‘~~,~,:‘~~~.I j: $, : ::i: j ;;::~;;y~. i.ii:~::::i~:-i:i::~-ii.~~~~~ $$ :;: z :A ,;:I j ; ; i. : 

.:.., :, :. / ,. : :. ;,. :.. ,. .:,.:.: .,.... : / ..,:. . . . . 

Spill/Leak: Immediately notify safety personnel. isolate and ventilate area. deny entry, and stay upwind. Shut off d.ignition sources. For smali 
spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable container for later disposal. For large 
spills, flush to containment area where density stratification will form a bottom TCE layer which can be pumped and containerized. Report any 
release in excess of 1000 lbs. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity Values: Bluegill sunfiih, LCw = 44,700 pglu 
96 hr. fathead minnow (Pimephales promelas), L&J = 40.7 m&96 hr. Environmental Degradation: In air, TCE is photooxidized with a half-life 
of 5 days and reported to form phosgene. dichloroacetyl chloride, and formyl chloride. In water it evaporates rapidly in minutes to hours. TCE 
rapidly evaporates and may leach since it does not absorb to sediment. Sop Absorption/Mobility: TCE has a Log K, of 2, indicating high soil 
mobility. Disposal: Waste TCE can be poured on dry sand and allowed to vaporize in isolated location, purified by distillation, or returned to 
supplier. A potential candidate for rotary kiln incineration at 1508 to 2912 ‘F (820 to 1600 ‘C!) with an acid scrubber to remove halo acids. Contact 
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

A Designations 
?A Extremely Hazardous Substance (40 CFR 355): Not listed 

OSHA Designations 

<red as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as an Air Contaminant (29 CFR 1910.1000. T,able 2-l-A) 

Listed as a RCRA Hazardous Waste (40 CFR 261.33 & 261.31): No. U228 & FO02 (speti solueti) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQJ. 100 lb (45.4 kg) [* per RCRA, Sec. 3001. CWA Sec. 
311 (b)(4). & CWA Sec. 307 (a)] 

Se&ion. 8~‘.Special’Protecti’iin Dah,::‘i.;“f”;i.i; i,f: ,, 1::: .1:‘;~~‘1~i:‘;1.,:“.:il:~i:i:lij’:;::~~~~.:.il’.l :i~-:.::l~,~‘.:~~~i.,...:.:iii:i::i.(::I;::i’i:;i.ii:I:i.:::ii;iii:li.;.i~.‘i.i:~i:~,i:l::’I:.i’~lj.~~:i:.ji,:.‘,:i..:, i,i’,y, .I: 

Goggles: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is conmversial, establish your own policy. Respirator: Seek professional 
advice prior to respirator selection and use. FolIow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH- 
approved respirator. At any detectable concentration, wear a SCBA with a full facepiece operated in pressure demand or other positive pressure 
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-pwifLi,ng respim- 
fors do not protect workers in oxygen-deficient amospheres. If respirators are used, OSHA requires a respiratory protection program that includes 
at least medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary 
storage areas. Other: Wear chemically protective gloves. boots, aprons, and gauntlets made from Viton or Neoprene to prevent skin contact Do no~t 
use natural rubber or polyvinyl chioride (PVC). Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concenm- 
tions below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area Iby control- 
ling it at its source.(i*3) Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this material from 
your shoes and clean personal protective equipment. Comments: Never eat, drii or smoke in work areas. Practice good personal hygiene 
especially before eating, drinking, smoking, using the toiles or applying cosmetics. 
Sectibfi.igt ., Sp&# @-j@o$$i ~~,~~~i>m~~i~. i,:,i’ii;:ii:ailill:i~~~~~~~~~~~~~~~~~~:~~~~~::~~~~~~~~ i:iji~~aii,iei,~~:~~~~~~~~~~~~~~~~~~~iiii;:ii’i::g,i:::,,ii ;,;.Gj;::$ . . . . . . . . : 
Storage Requirements: Prevent physical damage to containers. Store in steel drums, in a cool, dry, well-ventilated area away from sunlight, heat, 
ignition sources. and incompatibles (Sec. 5). Store large quantities in galvanized iron, black iron, or steel containers; small amounts in dark (amber) 
colored glass bottles. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control 
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed to 
the solvent or its vapor. Do not use open electric heaters, high-temperature processes, arc-welding or open flames in TCE atmospheres. Adminis- 
trative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on sLin. respiratory, cardiac. central and 
peripheral nervous systems, and liver and kidney function. Employ air and biological monitoring (BEIs). Instruct employees on safe handling of 
TCE. 

Transportation Data (49 CFR 172.101) 
VT Shipping Name: Trichloroethylene 

)T Hazard Class: 6.1 
Packagin Authorizations 
a) Excep ons: 173.153 tf 

I 
d No.: UN1710 
DOT Packin 
DOT Label: K< 

Group: III 
eep Away From Food 

DOT Special Provisions (172102): N36, Tl 

b) Non-buik Packagin : 173.203 
c) Bulk Packaging: 17 s 241 

b) Cargo Aircraft Only: 122OL 
Vessel Stowage Requirements 
a) Vessel Stowage: A 
b\ Other: 40 -, ----- -- 

MSDS Colkction Referen-: 26.73.100.101,103,124,126,127.132,133,136,139,140.148.149,153. 159.163,164,167,168,171,174,175,, 176.180. 
Prepared by: M Gannon, BA; Industrial Hygiene Review: D W&m, Clip; Medical Review: AC Darlington, MD 

cx&gk01992lyGaliumPublii~~ 
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2425 2,4,5-TRINITROTOLUENE TMN490 

OTRlTOLOTROJNITROTOLUEN(POLISH)OTROTYLOTROTYL 

OIL, 
SYv: 2,4,CTRINITROBENZENE-I.3,5-TRIOL 

SAFETY PROFILE: Probably an eye, skin, and mucous 
membrane irritant. A powerful oxidant. Explodes when 
heated. May react with metals to form explosive salts. 
Upon decomposition it emits toxic fumes of NO,. See 
also NITRO COMPOUNDS of AROMATIC HY DRO- 
CARBONS. 

TOXICITY DATA with REFERENCE 
skn-rbt 500 mg/24H MLD NTIS** AD-BO~~~ 

mmo-sat 10 pg/plate NTIS** ~~~080-146 

orl-rat TDLo:5376 mg/kg (28D male):REP JTEHW; 

9,565,82 

TMNOOO cAS:75321-19-6 
I, 3,6- TRINlTROP YRENE 
mf: C6H,N,0, mw:.337.26 

SYN: TRINITROPYRENE 

HR: 2 

TOXICITY DATA with REFERENCE 
ITU’llO-Sat t lllllO~/pk’ CRNGDP 3,917,82 

msc-harming 2500 pg/L CRNGDP 3,917,82 

msc-ham:ovr 200 /kg/L MUREAV 119,387,83 

DFG MAK: Suspected Carcinogen. 

orl-hmn LDLo:28 g/kg:CNS,PUL,GIT 34~1~~ -,6101,69 

Orl-rat LDSO:795 mg/kg JTEHD6 9,565,82 

OrkllUS LD50:660 mg/kg JTEHD6 9.565.82 

Orkat LDLo: 1850 mg/kg MRCSAB S8.32.21 

SCU-Cat LDLo:200 mg/kg MRCSAB 58,32.21 

orl-rbt LDLo:500 mg/kg MRCSAB 58.32.21 

scu-rbt LDLo:500 mg/kg MRCSAB s8,32,21 

CONSENSUS REPORTS: Reported in EPA TSCA. In- 
ventory. EPA Genetic Toxicology Program. 

SAFETY PROFILE: Suspected carcinogen. Mutation 
data reported. When heated to decomposition it emits 
toxic fumes of NO,. See also NITRO COMPOUNDS of 
AROMATIC HYDROCARBONS, 

,.--. 

OSHA PEL: (Transitional: TWA 1.5 mg/m3 (skin)) 
TWA 0.5 mg/m3 (skin) 
ACGIH TLV: TWA 0.5 mg/m3 (skin) 
DFG MAK: 0.01 ppm (0.1 mg/m3) 
DOT Classification: Class A Explosive; Label: Explo- 
sive A (UNO209); Flammable Solid; Label: Flammable 
Solid (UN1356). 

‘ wnl CAS:610-25-3 HR: 3 
2,4,5- TRINITRO TOL UENE 
mf: C7HSN306 mw: 227.15 

SYN: I-METHYL-2,4,5-TRINITROBENZENE 

TOXICITY DATA with REFERENCE 
mmo-sat 10 pg/plate ENMUDM 4.163.82 

mma-sat 10 pg/plate ENMUDM 4,163,82 

SCU-?.IluS LD20:250 mg/kg 8SCMAT -,ll7,82 

SAFETY PROFILE: Poison by subcutaneous route. 
Mutation data reported. Reaction with sodium carbon- 
ate forms flammable and explosive products. When 
heated to decomposition it emits toxic fumes of NO,. See 
also NITRO COMPOUNDS of AROMATIC HYDRO- 
CARBONS. 

SAFETY PROFILE: Poison by subcutaneous route. 
Moderately toxic by ingestion. Human systemic effects 
by ingestion: hallucinations or distorted perceptions, cy- 
anosis and gastrointestinal changes. Experimental repro- 
ductive effects. Mutation data reported. A skin irritant. 
Has been implicated in aplastic anemia. Can cause head- 
ache, weakness, anemia, liver injury. May be absorbed 
through skin. 

TMN490 CAS: 118-96-7 HR: 3 
2,4,&TRINITROTOL UENE 
DOT: UN 0209/UN 1356 
mf: C,H5Nt0, mw: 227.15 

PROP: Colorless, monoclinic crystals. Mp: 80.7’, bp: 
240” (explodes), flash p: explodes, d: 1.654. Sol in hot 
water, ale, ether. 

s: ENTSUFON 0 NCI-C56155 0 TNT 0 U-TNT 0 TNT-TOLITE 

ZH) 0 TOLIT 0 TOLITB 0 2,4,6-TRINITROTOLUEEN (DUTCH) 
0 L nlNITROTOLUENE 0 s-TRINITROTOLUENE 0 TRINITROTOLU- 
ENE, dry (DOT) 0 sym-TRINITROTOLUENE 0 s-TRINITROTOLUOL 

0 sym-TRINITROTOLUOL 0 2,4,6-TRINITROTOLUOL (GERMAN) 

Flammable or explosive when exposed to heat or 
flame. Moderate explosion hazard; will detonate under 
strong shock. It detonates at around 240°C but can be 
distilled safely under reduced pressure. It is a compara- 
tively insensitive explosive. In small quantities it will 
burn quietly if not confined. However, sudden heating 
of any quantity will cause it to detonate; the accumula- 
tion of heat when large quantities are burning will cause 
detonation. In other respects it is one of the most stable 
of all high explosives and there are but a few restrictions 
for its handling. It is for this reason, from the military 
standpoint, that TNT is quantitatively the most used. It 
requires a fall of 130 cm for a 2 kg weight to detonate it. 
It is one of the most powerful high explosives. It can be 
detonated by the usual detonators and blasting caps (at 
least a No. 6). For full efficiency, the use of a high veloc- 
ity initiator, such as tetryl, is required. TNT is one of 
those explosives containing an oxygen deficiency. In 
other words, the addition of products which are oxygen- 
rich can enhance its explosive power. Also mono- and 
dinitrotoluene may be added for reduction of the tem- 
perature of the explosion and to make the explosion 



TMNSOO 2,4,6~TRINITROTOLUENE(wet) 

flashless. Various materials are added to TNT to make 
what is known as permissible explosives. TNT may be re- 
garded as the equivalent of 40% dynamite and can be 
used underwater. It is also used in the manufacture of a 
detonator fuse known as Cordeau Detonant. For the 
military, TNT finds use in all types of bursting charges, 
including armor-piercing types, although it is somewhat 
too sensitive to be ideal for this purpose, and ha8 since 
been replaced to a great extent by ammonium picrate. It 
is a relatively expensive explosive and does not compete 
seriously with dynamite for general commercial use. 

Highly dangerous; explodes with shock or heating to 
297°C. Various materials can reduce the explosive tem- 
perature: red lead (to 192’C); sodium carbonate (to 
218’C); potassium hydroxide (to 192’C). Mixtures with 
sodium dichromate + sulfuric acid may ignite spontane- 
ously. Reacts with nitric acid + metals (e.g., lead or 
iron) to form explosive products more sensitive to shock, 
friction, or contact with nitric or sulfuric acids. Reacts 
with potassium hydroxide dissolved in methanol to form 
explosive aci-nitro salts. Bases (e.g., sodium hydroxide; 
potassium iodide; tetramethyl ammonium octahydrotri- 
borate) induce deflagration in molten TNT. Can react 
vigorously with reducing materials. When heated to de- 
composition it emits highly toxic fumes of NO,. See also 
NITRO COMPOUNDS of AROMATIC HYDROCAR- 
BONS and EXPLOSIVES, HIGH. 
.-- 

TMNSOO CAS: 118-96-7 HR: 3 
2,4,6- TRINITROTOL UENE (wet) 
DOT: UN 0209/UN 1356 
mf: C7HsN306 mw:227.15 

SYNS: TNT 0 a-TNT 0 TOLIT 0 TOLITE 0 TRINITROTOLUENE 

0 sym-TRINITROTOLUENE 0 TRINITROTOLUENE, WET containing at 
least 10% water (DOT) 0 TRINITROTOLUENE, WET containing at least 

10% water, over 16 ounces in one outside packaging 0 TRINITROTOLUENE, 

wetted with not less than 30% water (DOT) 0 sym-TRINITROTOLUOL 

0 TRITOL 0 TROTYL OIL 

CONSENSUS REPORTS: Reported in EPA TSCA In- 
ventory. EPA Genetic Toxicology Program. 

DOT Classification: Class A Explosive; Label: Explo- 
sive A; Flammable Solid; Label: Flammable Solid (UN 
1356). 

SAFETY PROFILE: An explosive. Flammable when ex- 
posed to heat or flame. When heated to decomposition it 
emits toxic fumes of NO,. See also NITRO COM- 
POUNDS of AROMATIC HYDROCARBONS and 
other trinitrotoluene entries. 

-. 

TMN750 CAS:5337-41-7 HR: I 
TRIOCTADECYL BORA TE 
mf: &HlllB03 mw: 819.46 

PROP: White solid; odor of stearyl ale. Mp: 49.8- 
bp: 300-331” Q 0.3 mm. 

SYNS: BORIC ACID. TRIOCTADECYL ESTER 0 BORIC ACID, 
-TRISTEARYL ESTER 0 TRISTEARYL BORATE 

TOXICITY DATA with REFERENCE 
eye-rbt 100 mg MLD I~KTAK -.693,64 ? 

orl-mus LD50:6200 mg/kg I~KTAK d93.64 

SAFETY PROFILE: Mildly toxic by ingestion. An 
irritant. When heated to decomposition it emits a 
smoke and irritating fumes. See also BORON C( 
POUNDS and I-OCTADECANOL. 

TM0000 CAS:538-23-8 H 
TRIOCTANOIN 
mf: C,H,,O, mw: 470.77 

SYNS: CAPRYLIC AClDTRlGLYCERlDE 0 GLYCEROL TRICAP 

LATE 0 GLYCEROL TRIOCTANOATE 0 GLYCERYL TRIOCTAfiO. 

0 MCT 0 OCTANOIC ACID, 1.2,3-PRGPANETRIYL ESTER 

0 OCTANOIC ACID TRIGLYCERIDE 0 RAT0 0 TRICAPRYLIC 

GLYCERIDE 0 TRICAPRYLIN 0 TRIGCTANOYLGLYCEROL 

TOXICITY DATA with REFERENCE 
orl-rat TDLo:250 g/kg (7D pre-21D post):REP 

IYKEDH 3.180.72 

Orkat LD50:33300 mg/kg OYYAA;! 4.871,70 

ipr-rat LD5O:SO mg/kg NCIUS* PH 43-64-886SEPT.65 

h-rat LDLo:4 g/kg OYYM:! 4.871.70 

OrhUS LD50:29600 mg/kg OYYAAZ 4,871,70 

iVIHIIUS LD50:3700 mg/kg APSCAX 40.338.57 

ipr-rbt LDLo:3400 mg/kg JNCIAM u,I439,75 

CONSENSUS REPORTS: Reported in EPA TSCA 
ventory. EPA Genetic Toxicology Program. 

SAFETY PROFILE: Poison by intraperitoneal ro1 
Moderately toxic by intravenous route. Mildly toxic 
ingestion. Experimental reproductive effects. WI 
heated to decomposition it emits acrid smoke and irril 
ing fumes. See also ESTERS. 

TM0250 CAS:2467-12-1 H1; 
TRI-n-OCTYL BORATE 
mf: Cz4H5,B03 mw: 398.56 

PROP: Colorless liquid; odor of octyl ale. Bp: 192-l! 
Q 2 mm, flash p: 370°F (COC), d: 0.846 Q 23”, val: 
13.7. 

SY N: BORlC ACID, TRI-n-GCTYL ESTER 

TOXICITY DATA with REFERENCE 
eye-rbt 100 mg MOD I~KTAK -,693,64 

orl-mus LDSO: 1290 mg/kg I~KTAK -,693,~x 

CONSENSUS REPORTS: Reported in EPA TSCA 
ventory. 

SAFETY PROFILE: Moderately toxic by ingestion. i 



CAS: 121-82-4 HR: 3 

af: C&N@, mw: 222.15 

PROP: White, crystalline powder. Mp: 202”. 

SYNS: CYCLOTRIMETHYLENENITRAMlNE 
~~YcLOTR~METHYLENETR~N~TRAMINE 

o~~LOTRIMETHYLENETRINITRAMINE, cont&ing at least IO%-251 

~~~(DOT)OCYCLOTRlMETHYLENETRlNlTRAMlNE, desensitized 

(DOT) 0 ESAIDRO-I ,3,5-TRINITRO-I,3,5-TRIAZINA (ITALIAN) 

oHEKSOGEN (POLISH) 0 HEXAHYDRO-I .3.5-TRINITR@1,3.5- 

rrtui!rN(GERMAN) 0 HEXAHYDRO-1,3,5-TRINITRO-s-TRIAZINE 

~HEXAHYDR(Il.3,5-TRINITRO-1,3.S-TRlAZINE 0 HEXOGEEN 

(WTCH)O HEXOGEN (explosive) 0 HEXOGEN 5W 0 HEXOLITE 

0 HFXOLITE, dry or containing, by weight, less than 1Solr water (DOT) 
0 PeX(AF) IO6 0 RDX 0 TRIMETHYLEENTRINlTRAMMINE (DUTCH) 

oTRIMETHYLENETRINI’INE 0 sym- 

TlUMETHYLENETRINlTRAMINE 
oTRINITROCYCLOTRIMETHYLENE TRIAMINEO 1.3,5-TRINlTRo- 

IJ,S-TRIAZACYCLOHEXANE 

1 

TOXICITY DATA with REFERENCE 
o&rat TDLo:3 g/kg (13W male/l3W pre-22D 

preg):REP NTIS*+ ~~~092-531 

o&rat TDLo:20 mg/kg (female 6-15D post):TER 
NTIS” AD-A 166-249 

o&rat LD5O:lOO mg/kg TXAPA~ 39.531.77 

ipr-rat LDLo: !O mg/kg EATR** ~~~~~-73040 

&-rat LDLo: f8 mg/kg EATR** EB-TR-73040 

mus LD50:59 mg/kg NTIS*+ AD-AO~~-S~I 

.I-mus LD50: 19 mg/kg EATR** ~~~~-73040 

orl-cat LDLo: 100 mg/kg FATOAO 7.43.44 

ori-rbt LDLo:500 mg/kg FATOAO 7.43.44 

ire-gpg LD50:25 mg/kg EATR** ~~~~-73040 

CONSENSUS REPORTS: Reported in EPA TSCA In- 
ventory. 

OSHA PEL: TWA 1.5 mg/m’ (skin) 
KGIH TLV: TWA 1.5 mg/m3 (skin) 
DOT Classification: Class A Explosive; Label: Explo- 
she A, Corrosive. 

SAFETY PROFILE: Poison by ingestion, intraperi- 
tineal, and intravenous routes. An experimental terato- 
8cn. Other experimental reproductive effects. A corro- 
he irritant to skin, eyes, and mucous membranes. Cases 
ofepileptiform convulsions have been reported from ex- 

i posure. It is one of the most powerful high explosives in 
j W today. Has more shattering power than TNT and is 
- often mixed with TNT as a bursting charge for aerial 
: bombs, mines, and torpedoes. It is easily initiated by 

mercury fulminate which may be used as a booster. 
: When heated to decomposition it emits toxic fumes of 
i,$& See also AMINES, NITRATES, and EXPLO- 

-3, HIGH. 

CYCLOOCTAFLUOROBUTANE C:Psooo 

CPR825 CAS:1552-12-1 
c&ahCYCLOOCTA-I,$DIENE 
mf: C,H,, mw: 108.20 

SYNS: COD 0 1,5-CYCLOOCTADIENE (Z.Z) 

AYR: 2 

TOXICITY DATA with REFERENCE 
skn-mus 100%/12D open SEV BJIMAG 2s,75,68 

skn-rbt 2640 mg SEV BJIMA~ ts,7s,68 

skn-rbt 20 g/3 1 D-I open SEV BJIMAG 25.75.68 

eye-rbt 88 mg MLD BJIMAG 2s,7s.68 

skn-gpg 10 g/3 ID-1 open SEV BJIMAG 2S.75,68 

SAFETY PROFILE: An eye and severe skin irritant. 
When heated to decomposition it emits acrid smoke and 
fumes. 

CPR840 CAS: 12245-39-5 
(I,5CYCLOOCTADIENE)(2,CPEN- 

HR: 3 

TANEDZONA TO)RHODIUM 
mf: C,3H1902Rh mw: 310.23 

SYNS: ACETYLACETONATE-I.5-CYCLOOCTADIENERHODlUhrl 

0 RHODIUM. ((1.2,S,6efaf-I,5-CYCLOOCTADiENE)(2,4-PEN- 

TANEDIONATO-O,<Y)- 0 RHODIUM. (IJ-CYCLOoCTADlENE)(2,4- 
PENTANEDIONATO). 

TOXICITY DATA with REFERENCE 
ipr-mUS LD50:34 mg/kg CBINAS 45.~83 

OSHA PEL: TWA 0.1 mg(Rh)/m” 
ACGIH TLV: TWA 1 mg(Rh)/m3 

SAFETY PROFILE: Poison by intraperitoneal route. 
When heated to decomposition it emits toxic fumes of 
Rh. 

CPSOOO CAS: 115-25-3 HR: I 
CYCLOOCTAFLUORO0UTANE 
DOT: UN 1976 
mf: C,F, mw: 200.03 

PROP: Colorless, odorless gas. Bp: -6.049, mp: 
-41.4’, d (liquid): 1.513 @I -70°F. 

SYNS: FC-C‘318 0 FREON C-318 0 HALOCARBON C-138 0 OC- 

TAFLUOROCYCLOBUTANE (WT$O PERFLUOROCYCLOBUTANE 

0 PROPELLANT C318 0 R-C 318 

TOXICITY DATA with REFERENCE 
sin-dmg-ih199 pph/lOM ENVRAL 7.275.74 

CONSENSUS REPORTS: EPA Genetic Toxicology 
Prograni. Reported in EPA TSCA Inventory. 

DOT Classification: Nonflammable Gas; Label: Non- 
flammable Gas. 

SAFETY PROFILE: Mildly toxic by ingestion and inha- 
lation. Can cause slight transient effects at high concen- 
trations. No anesthesia or central nervous system effects. 
Nonflammable Gas. Mutation data reported. When 



CQHiOO CYCLCSPORIN A 

scu-dog LDLo:2000 mg/kg ANTCAO 6.708,56 

/A.scu-mky LDLo:4000 mg/kg ANTCAO 6.708,56 

CONSENSUS REPORTS: EPA Genetic Toxicology 
Program. 

SAFETY PROFILE: Poison by intraperitoneal route. 
Moderately toxic by intravenous and subcutaneous 
routes. Mildly toxic by ingestion. Human systemic ef- 
fects by ingestion and possibly other routes: wakeful- 
ness, sleep, altered sleep time, hallucinations, distorted 
perceptions, tremors, convulsions, and coma. An antibi- 
otic used in the treatment of human pulmonary tubercu- 
losis. When heated to decomposition it emits toxic fumes 
of NO,. 

CQHlOO CAS:59865-13-3 HR: 2 
CYCLOSPORIN A 
mf: W-LN1Q2 mw: 1202.84 

TOXICITY DATA with REFERENCE 
see-hmn:lyms 1 mg/L ~GAYAY 134.403.8s 

ims-rbt TDLo:210 mg/kg (14D pre):REP INJFA~ 

29,218.W 

?‘__prl-man TDLo:259 mg/kg/2W-C:CAR CEDEDE ws9.83 

jrl-wmn TDLo:62500 pg/kg/SD-I:SYS LANCAO 

1.1221.86 

orI-man TDLo:20 mg/kg/ZD-1:BLD LANCAO 2~092.86 

unr-man TDLo:30 mg/kgMD-I:SYS AIMEAS io7,786,87 

Orl-rat LD50:1489 mg/kg IYKEDH 1X365.86 

ipr-rat LD50: 147 mg/kg IYKEDH 17.365.86 

SCU-rat LD50:286mg/kg IYKEDH 17.365.86 

iv&rat LD50:24 mg/kg IYKEDH 17.365.86 

orl-mus LD50:2803 mg/kg IYKEDH i7.36s.86 

iVU-InUS LD50:96mg/kg IYKEDH 17.365.86 

ivn-rbt LD5O:lO mg/kg TOPADD 14.73,86 

SAFETY PROFILE: Questionable human carcinogen 
producing Hodgkin’s disease. Experimental carcino- 
genic data. Experimental reproductive effects. Poison by 
intraperitoneal and intravenous routes. Moderately toxic 
by ingestion. Human systemic effects by ingestion: in- 
creased body temperature, cyanosis. Mutation data re- 
ported. When heated to decomposition it emits toxic 
fumes of NO,. 

9 
CQH250 CAS:2691-41-0 HR: 3 
CYCLOTETRAMETHYLENE TETRANITRAMINE 
DOT: UN 0226 
mf: C,H,N,O, mw: 296.26 

,p-- - 
O,NNW-UW4)1,CH, 

SYNS:CYCLOTETRAMETHYLENETETRANITRAMINE.~~~(DOT~. 

1010 

TOXICITY DATA with REFERENCE 
orl-mus LDSO: 1500 mg/kg GISAAA 4q11).17,7~ 

ivn-dog LDLo:40 mg/kg EATR** EB-TR-~~O~O 

orl-gpg LD50:300 mg/kg GISAAA 40(11).17,7s 

ivn-gpg LD50:28 mg/kg EATR** EB-~~-73040 

CONSENSUS REPORTS: Reported in EPA TSC:A 1:. 
ventory. 

DOT Classification: Forbidden, Dry; Class A Explosi\:; 
Label: Explosive A, wet. 

SAFETY PROFILE: A poison by ingestion and intrait. 
nous routes. An explosive. Decomposes violently 1: 
279°C. When heated to decomposition it emits to\,; 
fumes of NO,. See also EXPLOSIVES, HIGH. 

?- 
CQH325 CAS:860-79-7 .HR:! 
CYCLO VIROBUXINE D 
mf: Cz6HtiN20 mw: 402.74 

SYNS:BEBUX~NEOCYCLOV~ROBUX~NDOCYCLOVIROBCXI~E 

TOXICITY DATA with REFERENCE 
O&nUS LD50:293 mg/kg CYLPDN 3,101,82 

ipr-mus LD50:9200 pg/kg CYLPDN 3,101,82 

ivn-mus LD50:8900 )cg/kg CYLPDN 3.101.82 

SAFETY PROFILE: Poison by ingestion, intravenoc!. 
and intraperitoneal routes. When heated to decompoe. 
tion it emits toxic fumes of NO,. 

CQHSOO CAS: 126-02-3 rYR; ! 
CYCRIMINE HYDROCHLORIDE 
mf: C,,H,,NO*ClH mw: 323.95 

SYNS:COMPOUND~~S~O~CYCLOPENTYL~-PHENYL-I- 
PlPERlDlNEPROPANOLHYDRoCHLORlDEOPAGITANEHYD~~ 

CHLORIDE0 I-PHENYL-I-CYCLOPENTYL-3-PIPERIDIND+PR@ 

PANOLHYDROCHLORIDE 

TOXICITY DATA with REFERENCE 
orl-rat LD50:628 mg/kg 272~~~ -.218,72 

orbmus LD50:349 mg/kg 27ZQAG -.218,72 

ipr-mus LD50:250 mg/kg NTIS** AD691-m 

iVmIIUS LD50:50mg/kg ~~ZQAG -.218,72 

SAFETY PROFILE: Poison by ingestion, intrWfr 
toneal, and intravenous routes. When heated to dew 
position it emits very toxic fumes of HCl and NO,. 

CQH625 cAS:7199-29-3 1iR:: 
CYHEPTAMIDE 
mf: &HISNO mw: 237.29 

PROP: Long needles from acetonitrile. MP: 193-19r’ 

loll 

91 in chIoro 
sltiy sol in et1 

sYNS:AYi682 

1 DIBENZO(a.6~ 

: DlBENZD(a.dM 
~~HYDRO-SH-DI 

: 1~151426 

TOXICITY 1 

&rat LD50: 
ipr-rat LD50: 
&mus LD5( 
ipr-mus LD5( 

QFETY PR( 
intraperitone; 
:o decomposii 

CQH650 
CYHEXATI1 
sf: &Hj,OS 

SYNS:DOWCO 

:PLYCTRANO: 

:TRICYCLOHE> 

IROXIDE 0 TRIC 

TOXICITY C 
xl-rat TDLo: 
xl-rat LDSO: I 
.hl-rat LC50:2 
tkn-rat LDSO: 
:pr-rat LD50:l 
xl-rbt LD5O:d 
:kn-rbt LDSO: 
orl-gpg LDSO: 
xl-ckn LD50: 
xldom LDL( 

OSHA PEL: 1 
4CGIH TLV 
STEL 0.2 mg/ 
SIOSH REL 
mg(Sn)/m3. 

SAFETY PR( 
md intraperit 
antact. Ex~ 

Seated to deco 
% fumes. See 

CQH7So 
CYMARIN 
=f: c3oH&og 

SYNS: CYMARI] 

~X%%CARD. 

~IDFERMAN) 



1 Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

One Genium Plaza 
Schenectady, NY 12304-4690 USA 

(518) 377-8854 

Sheet No. 312 
Trichloroethylene 

Issued: 7/79 Revision: F, 9/92 

) for a smuliers list. 

Cautious: TCE is irritating and toxic to the central nervous system (CNS). Inhalation of high concentrations have lead to death due to Effects 
ventricular fibrillation. Chronic exposure may lead to heart, liver, and kidney damage. The liiuid is absorbed through the skin. Although * Sec. * 
it has a relatively low flash point, ‘ICE bums with difficulty. 
$$c$@~$< @j$~~i~~$~j’~~$ occ~~~i~~~~:~~~pds~~~ ~~~~,~~~~~~~~~~~~~~~~~~i:.i’i;:liil-;:.~:- ,:,:i:j: :,:.::-:-j:::::~ 

Trichloroetbylene,‘< 100% [contains stabilizers (Sec. l)]. 
1991 OSHA PELs 199293 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 50 ppm (270 mg/m3) 
15-min STEL: 200 ppm (1080 mg/m3) 

TWA: 50 ppm (269 mg/m3) 
ST& 200 ppm (1070 mg/m3) 

Human, inhalation, TC,: 160 ppm/83 min caused 
hallucinations and distorted perceptions. 

1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: 5 mL/L caused DNA inhibition. 
1000 ppm Ceiling: 50 ppm (270 mg/m3) Rabbit, skin: 500 mgI24 hr caused severe irritation. 
1990 h?OSH REL Category II: Substances with systemic effects Rabbit, eye: 20 mgf24 hr caused moderate irritation. 
lo-hr TWA: 25 ppm (-135 mg/m3) Half-life: 2 hr to shift length 

Peak Exposure Limit: 250 ppm, 30 min 
Mouse, oral, TD,: 455 mg/kg administered intermit- 

average value; 2 peaks/shift 
tently for 78 w&s produced liver tumors. 

- 3cz IU”JIl, n, LjclLl \M~JJ~,) 1”I P.A~UW1nan Y...‘..E”.., .I........“.., .-y ._” . ..-. -..-.- -- I---_ ------, -A. 
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Boiling PO& 189 ‘F (87 ‘C) 
Freezing Point: -121 ‘F (-85 ‘C) 

Vapor Pressure: 58 mm Hg at 68 ‘F (20 ‘C); 100 mm Hg at 32 ‘F (0 ‘C) 
Saturated Vapor Den&y (Air = 0.075 lb&; 13 kg/m ): 0.0956 lbs/ft3; 1.53 kg/m3 

Viscosity: 0.0055 Poise at 77 ‘F (25 ‘C) Water Solubility: Very slightly soluble; 0.1% at 77 ‘F (25 ‘C) 
Molecular Weight: 131.38 Other Solubilities: Highly soluble in organic solvents (alcohol, acetone, ether, carbon 
Density: 1.4649 at 2014 l C tetrachloride, & chloroform) ahd lipids. 
Refraction Index: 1.477 at 68 ‘F (20 ‘C/D) Surface Tension: 29.3 dyne/cm 
Odor Threshold: 82 to 108 ppm (nor M effective warning) 

Appearance and Odor: Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor. 

Section’ ;1,’ .’ ::..: :::.-: :9 :.: :r.: .:.:.:.i..:-:.>::‘:‘:i’.:::::.::.::. i:::‘::. :.:-.‘A ‘. .,.,.,.,.,, ,:...:...;.;,:.: ,..., :..:: -.::, ::.+.:;, ::,:‘>: :‘.,;.:j ). j,,.: ‘::,:. ,,::,fi: .:;:::: .,, j.;. ,:,::.::: ,. ::.: . . Fire +&$ E+j]($& lia~~.li:!piiii’iiiil(ijii:::i. :i~~rrii.liI~:i:i. i:.~:::~~:;Iici’:‘:-iir::iii-;j ~:.‘ii:‘.‘:‘i:3ii.ifi...:.j::lli’:~.:~~~~~~.~~~~~~~~:~~~~~:~~~.~~~:~~,i:iir’i.~:..i.:ii-:i.i,:lil;i--i:ii:: r,:‘.,r:i.i~:ii~~~,~~ . . _, ., ., ,. ,. ,. ,. ., 
Flash Point: 90 ‘F (32 ‘C) CC IAutoignition Temperature: 788 ‘F (420 l C)ILEL: 8% (25 ‘C); 12.5% (100 ‘C)IUEL:l.O% (25 ‘C); 90% (100 l C) 
Extinguishing Media: A Class 1C Flammable Liquid. Although it has a flash Point of 90 l F, TCE burns with difficulty. Foa small fires. use dry 
chemical, carbon dioxide, water spray, or regular foam. For large fires. use water spray. fog, or regular foam. Unusual Fire or Explosion Hazards: 
Vapor/air mixtures may explode when ignited. Container may explode in heat of fze. Special Fire-fighting Procedures: Because fue may produce 
toxic thermal decomposition products, wear a selfcontained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or 
positive-pressure mode. Structural firefighters’ protective cloihing provides only limited protection against TCE. Apply cooling water to sides of 
container until well after fire is out. Stay away from ends of tanks. Do not release runoff from fue control methods to sewers or waterways. 
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Stability/Po$merization: TCE slowly decomposes in the presence of light and moisture to form corrosive hydrochloric ac:id. Hazardous polym- 
erization cannot occur. Chemical Incompatibilities: Include alkalis (sodium hydroxide), chemically active metals (aluminum, beryllium, lithium, 
magnesium, sodium, potassium, and titanium), epoxides, and oxidants (nitrogen tetraoxide, perchloric acid). Contact with lchloro-2.3-epoxy propane 
or the mono and di 2.3-epoxypropyl ethers of l&butanediol + 2.2~bii-4(2’,3’epoxyproPoxy)-phenylpropae can, in the pre=nce of catalytic 
quantities of halide ions, cause debydrochlorination of TCE to explosive dichloroacetylene. Conditions to Avoid: Exposure to 1ighL moisture, 
ignition sources, and incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of TCE (above 300 ‘C) or exposure 
to ultraviolet light can produce carbon dioxide (Co,) and toxic dichloro acetylene (explosive), chlorine, hydrogen chloride, and phosgene gas. 
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Carcinogerdcity: The following agencies have rated TCE’s carcinogeni&: IARC (Class 3, limited animal evidence & insufficient human data), 
Germany MAK (Class B, justifiably suspected of having carcinogenic potential), & NIOSH (Class X, carcinogen defined with no further categor- 
ization). Summary of Risks: TCE vapor is irritating to the eyes. nose, and respiratory tract and inhalation of high concenaations can lead to severe 
CNS effects such as unconsciousness, ventzicular arrythmias, and death due to cardiac arrest. Mild liver dysfimction was also seen at levels high 
enough to produce CNS effects. Contact with the liquid is irritating to the skin and can lead to dermatitis by defatting the skin. Chronic toxicity is 
observed in the victims increasing intolerance to alcohol characterized by ‘degreasers flush’, a transient redness of the face+ munk, and arms. The 
euphoric effect of TCE has led to-craving, and habitual sniffing of its vakrs. Continue on next page 
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OHM Remediation Services Corp. (OHM) petionnel wilI be protected for 
chemical, physical., and environmental hazards by the appropriate personal 
protective equipment (PPE) when engineering and administrative controls are not 
effective in controlling job hazards. 

2. PuRPdsE 

The purpose of this procedure is to address the elements of the PPE program. This 
PPE program conforms to the requirements found in 29 CF’R 1910.120 (g) 
Engineering controls, work practices, and personal protective equipment for 
employee protection; 29 CFR 1910 Subpart I - Personal Protective Equipment - 
.132 General Requirements, .133 Eye and Face Protection, .l35 Head Protection, 
.136 Foot Protection, .l38 Hand Protection; and 29 CFR 1910.1200 Hazard 
Communication. 

- 3. JIESPONSIBTL3-N AND AUTHORlTy 

The responsibility and authority for the selection, use, and maintenance of personal 
protective equipment is shared between management, supetiory, health and safety, 
and employee personneL 

3.1 

3.2 

33 

3.4 

.Management - Management has the responsibility to provide PPE 
appropriate for the hazard/s associated with expected work tasks. 

Supervisors - Supentisors have the responsibility to conduct hazard 
assessments and ensure personnel to utilize PPE in compliance with this 
SOP. Supervisors may request assistance from or designate authority to 
health and safety personnel for hazard assessment, selection, inspection, and 
decontamination of PPE. The use of PPE by employees is the supe:rvisois 
responsibility. 

Health and Safety Personnel - Health and sifety personnel have the 
responsibility to assist supervisors in hazard assessment, selection, 
inspection, and decontamination of PPE. In the event of conflict, health 
and safety personnel have the authority to implement the necessary 
measures. 

Employees - Employees have the responsibility to use, inspect, and 
decontaminate PPE as directed by supervisors. 
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Program elements define the regulatory requirements of a PPE program. 

4.1 

42 

43 

.“?‘il 

4.4 

4.5 

4.6 

4.7 

Hazard assessment - All tasks undertaken by OHM personnel will be 
assessed for chemical, physical, and environmental hazards present or likely 
to be present which necessitate the use .of PPE to ensure adequate 
protection. This assessment shall take place prior to commencement of 
work 

Hazard Reassessment - The level of protection or type of personal 
protective equipment shall be increased when additional information on site 
conditions indicates that increased protection is necessary to reduce 
employee exposures below permissible exposure limits, published exposure 
levels for hazardous substances and health beds, or other physical and 
environmental hazards. 

PPE Selection - The regional health and safety director/manager or 
designee will initially select the level and types of PPE that will protect the 
affected employee from the hazards identified in the initial hazard 
assessment. 

Written Certikation - The site specific Health and Safety Plan (HASP) will 
serve as the written certification that identifies the workp!ace was evaluated. 
The HASP shah be dated. The signature line shall designate the pe,rson 
certifying that the evaluation has been performed. 

.Communication of Selection - Employees will be informed of the PPE 
selection decisions through reading or verbally reviewing the HASP, 
attending pre-project safety briefings, job safety analysis (JSA) review, or 
attending safety meetings. ’ 

PPE Use and Fit - ‘Ihe supentisor will be responsible for the proper use and 
fit of PPE by workers under their direction and will monitor the 
effectiveness of these items. Heath and safety personnel will advise and 
assist the supervisor in these areas. 

Work Mission Duration - The supervisor will be responsible for the 
establishment of the duration of specific work missions. The duration will 
be determined by the complexity of the assignment, PPE involved, ph*cal 
factors, temperature, humidity, weather conditions, elevation of WO& and 
acclimation of the worker to the demands of the task assigned. ‘Ihe 
supenisor will consider the recommendations of the health and safety 
personnel. 



PROTECTIVE EQUIP 

4.8 

4.9 

4.10 

4.11 

4.12 

4.l.3 

A sufficient amount of rest breaks will be allowed in order to avoid 
overexertion or thermal stress by the employees while maintaining 
productive work practices. Further guidance is offered ip OHM Health and 
Safety Procedures entitled Heat Stress and Cold Stress. 

PPE Maintenance and Stotige - Each employee is responsible for the 
proper maintenance and storage of the- standard issue equipment (e.g., hard 
hat, full-face piece negative pressure respirator, safety glasses). The 
supervisor will assure that proper maintenance is carried out. 

PPE Decontamination - Each employee is responsible for daily cleaning 
and decontamination of reusable PPE such as outer gloves, outer boots, 
reusable chemically resistant clothing, and standard issue PPE such as hard 
hats and respirators. 

OHM will provide an area/s for decontamination operations, necessary 
cleaning agents, cleaning tools, such as brushes and wash basins, and a 
method to dispose of materials generated during decontamination activities. 

OHM will attempt to reduce decontamination requirements through the use 
of disposable protective clothing and gloves as feasible. 

PPE Training - All employees will receive training in the proper use of PPE 
prior to wearing the equipment in a work situation This training will be 
administered upon commencement of employment during HAZWOIFER 
training. PPE refresher training will be reviewed annually during the 
HAZWOPER refresher training. Project specific training will be pr’ovided 
as required. 

PPE Donning and Doffing Procedures - All employees will receive training 
upon commencement of employment and during annual refresher training 
concerning the donning and doffing of PPE. Periodic training will be 
provided as required. 

PPE Inspection - Each employee shall inspect PPE for defects and proper 
function prior to each use. Defective or damaged PPE shall not be used 
Any PPE found to be defective or have missing parts will be replaced prior 
to use. 

PPE In Use Monitoring - The supervisor is responsible for monitoring the 
effectiveness, of selected PPE. If at any time level of PPE is to be 
downgraded, it is mandatory that the change be approved by the regional 
health and safety director/manager or designee. 



4.14 Evaluation of PPE Program - Health and safety personnelWill compile data 
on PPE in the field to determine that the PPE performs to OHM needs. 
Periodically, this information should be reviewed cognizant health and safety 
professional to ensure that PPE is providing the necessary level of 
protection, quality, and is appropriate for the work performed. 

If at any time the failure of PPE causes injury to an employee or fa&s to 
perform as expected, the supervisor will take the unit or item out of service 
and investigate the incident. The incident shall be immediately reported to 
the regional health and safety director/manager. If after scrutiny, the unit 
or item is determined to have a manufacturing cfefect, alI identical units will 
be removed from use until corrective actions are taken. 

4.15 Limitations During Temperature Extremes - Extreme temperatures exert 
stress on personnel and may alter the performance characteristics of PPE. 
During periods of extreme temperature, work assignments will be adjusted 
to protect the employee from overexertion or exposure. The supe&;or will 
evaluate if temperature extremes are effecting performance characteristics 
of PPE and report these findings to the regional health and safety 
director/manager. 

1 
’ 4.16 Unseniceable PPE - Any PPE which is no longer functioning properly or is 

no longer serviceable shaI.I be removed from use and either repaired or 
destroyed. 

5. $W3-Y EOUIPMENT POTJCX 

OHM ivill provide, maintain, and replace personal protective equipment as Idetailed 
below. 

5.1 Standard issue safety equipment - Standard issue safety equipment will be - 
provided at no cost to field employees. These items consist of: 

l Hard hat 

l Safety glasses with clear and shaded lenses 

l Full-face respirator with nose cup 

5.2 Company provided equipment - OHM will provide at no cost to the; 
employee the following items on a task spetic or project specific basis: 

l Chemical protective equipment such as gloves, boots, and cloth@ 

l Specialty glasses or goggles 
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l Face shields 

l Flame resistant clothing 

l Hearing protection 

l Fall protection 

Employee provided equipment - The employee shall provide the following 
equipment: 

l ANST approved steer toed and shank boots/shoes (Note: Further 
guidance is provided in Section 7 Safety footwear) 

l Outerwear for cold weather 

Equipment replacement - OHM will replace worn-out or work-dama,ged 
equipment detailed in 5.1 and 5.2. OHM resemes the right to charge 
employees for the replacement cost of equipment which is lost or damaged 
though neglect or abuse. 

Additional PPE - The regional health and safety director/manager or the 
supervisor may require additional company provided PPE on a task specific 
basis. 

6. WORK CLOTHES 

OHM employees, subcontractors, and visitors will observe the requirements for 
proper’work clothing when on OHM project sites, facilities, and shops. 

6.1 

6.2 

63 

6.4 

Pants - Lmg pants are required at all times. These pants must be in good 
repair. 

Shirts - Shirts will be worn on the job. Shirts will be buttoned up the front 
and at the cuff unless rolled up. Shirt tails must be kept in the trousers. 
SIeeveIess shirts are prohibited at alI work locations. Supetiory personnel 
are expected to wear a shirt with a collar. T-shirts are permitted for 
personnel who wear protective clothing most of the day. 

Clothing - hose or ragged clothing will not be worn 

Modifications - Regional health and safety director/manager may modify 
work clothing requirements on a project specific basis. 
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6.5 Contaminated Clothing - Clothing (including shoes) saturated with 
petroleum products or chemicals will be removed immediately to prevent 
irritation and possible dermal exposure. 

6.6 Jewelry - Rings and other jewelry (except watches) must be removed when 
working in areas where they could catch on moving objects, sharp 
protrusions, come in contact with elect&al circuits or chemical agents, or 
compromise PPE ie. rings capable of cutting glwcs. Additionally, the 
supervisor may deem other types of jewelry inappropriate for the woik task. 

6.7 Hair Length - Hair long enough to constitute a hazard while working 
around moving machinery or rotating tools and equipment must be secured 
by a net or tied back. Hair styles must not intetiere with the ability to 
properly wear safety headgear, safety spectacles, and respiratory protection. 

7. FYE./FACE PROTETII~N 

All OHM employees, subcontractors, and visitors shall wear eye and face protection 
meeting the requirements of ANSI document 287.1- 1989 titled “Practice ofl 
Occupational and Educational Eye and Face Protection: during the tasks posing 
exposure to eye or face injury. 

7.1 

72 

73 

7.4 

Requirements - To protect the face and eyes against injuries from flying 
objects, splashing liquids, and harmful rays, safety spectacles with sid.e 
shields, goggles, face shields, cutting goggles, and welding helmets will be 
used as appropriate, The supenisor will be responsible to identify the need 
for eye/face protection and specify the eye/face protection required for 
‘each operation. A selection guide is attached in Table 1. 

Safety spectacles - Safety spectacles are protective devices intended to shield 
the wearer’s eyes from a variety of hazards. While they are primary 
protectors and may be used alone, they may aIso be used in conjunction 
with other protective devices such as goggles and face shields. 

Goggles - Goggles are protective devices intended to fit the face 
immediately surrounding the eyes in order to shield the eyes from ra variety 
of hazards. While they are primary protectors and may be used alone, they 
also may be used in conjunction with other protectors. 

Face shields - Face shields are protective devices intended to shield1 the 
wearer’s face, or portions thereoc in addition to the eyes, from certain 
hazards. Face shields are secondary protectors and shah be used with 
primary protectors. 
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7.6 

7.7 

7.8 

7.9 

Cutting goggles - Gutting goggles are protective devices designed to protect 
the eyes from radiation and impact. Goggles are primary protectors and in 
some situations must be supplemented with face shields.See Table 2 for 
selection guidelines. 

Welding helmets - Welding helmets are protective devices intended t.o 
shield the eyes and face from optical radiation and impact. Welding 
helmets are secondary protectors and shall be used only in conjunction with 
primary protectors such as safety spectacles or goggles. See Table 3 for 
selection guidelines. 

Prescription Spectacles - For personnel that wear prescription spectacles, 
OHM provides prescription safety spectacles with side shields. It is 
mandatory that prescription safety spectacIes not be altered by the employee 
and be worn at ah times when safety spectacles are required. 

Contact lenses - Contact lenses are not permitted to be worn where 
accidentai eye contact with chemical agents or physical materials is possible. 
OHM provides prescription spectacles and other protective devices for use 
in these situations. 

Shaded lenses - Shaded lenses are not to be worn indoors or under low light 
conditions. 

8. $WETY HEADGEAR 

AU OHM employees, subcontractors, and visitors shall wear safety headgear 
meeting the requirements of ANSI document 289.1-1986 titled “Protective 
Headwear for Industrial Workers - Requirements” when exposed to overhead 
hazards. 

8.1 Requirement - Safety headgear shall be worn by all personnel while 
engaged in work where there is a hazard of falling objects, low overhead 
restrictions, and other overhead hazards exist. Safety headgear may also be 
required to be worn by contractual requirements. 

8.2 Use - Safety headgear must be worn as prescribed by the manufacturer in 
the bill front position unless the headgear was approved to be worn in 
another position. 

83 Modifications - Safety headgear shaIl not be painted, drilled or modified ia 
any manner. Use of safety related headgear stickers are permitteil. 
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8.4 Life Expectancy - No rnrucimum mandatory service life is speciEed by 
regulation for safety headgear. However, a hard hat sho,uld be removed 
from service if chemical corrosion, cracks, deformities, worn suspension, or 
discoloration is noted with the unit. 

9. SAFETY 

All OHM employees, subcontractors, and visitors that enter OHM project sites and 
are exposed to foot hazards shall wear footwear meeting the ANSI document 2410 
1991 titled -Protective Footwear” during operations posing foot injury. 

9.1 Project Sites - Steel toe and shank leather work boots shall be worn ton alI 
OHM project sites. High top or low top sneakers, western style boots, or 
other footwear even though ANSI approved are not appropriate for the 
activities encountered at hazardous waste and emergency response sites and 
shall not be worn 

92. OHM Facilities and Shops - Personnel working at OHM shops and facilities 
have the option of wearing other types of ANSI approved safety work shoes 
and boots provided they are appropriate for the tasks being performed. The 
supervisor of the work area is responsible to decide what type footwear is 
appropriate. 

10. HAND PROTECTION!GLOVES 

OHM employees, subcontractors, and visitors will don appropriate gloves when 
engaged in any operation that presents a hazard to the hands. 

10.1 Use - Appropriate work gloves shall be available for hand protection agGnst 
heat and flame, cold, chemicals, petroleum products, corrosive mate.&&, 
moisture, mechanical abrasion, electricity, and sharp and rough surfaces. 

10.2 Selection - Glove selection of the appropriate hand protection shall be 
based on an evaluation of the performance characteristic of the hand 
protection relative to the task(s) to be performed, chemical concentration 
and properties, physical conditions present, duration of use, and the hazards 
and potential hazards identified. The type of work gloves used must be 
approved by the regional health and safety director/manager and designee 
as specified in the HASP for the particular task 

103 Electrical - When working on high voltage (480 volts’ and above) electrical 
equipment, electricaliy tested high voltage gloves will be worn Leather 
protection will be worn over these gloves. (NOTE: Only authorized 
personnel are permitted to work on High Voltage electrical equipment). 
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OHM employees, subcontractors, and visitors will don appropriate protective 
clothing when engaged in any operation that presents a hazard to tbe’body. 

11.1 Use - Appropriate clothing shall be available for body protection ag&nst 
heat and flame, cold, chemicals, petroleum products, corrosive materials, 
moisture, mechanical abrasion, electricity, and sharp and rough surfaces. 

112 Selection - Clothing selection of the appropriate body protection shah be 
based on an evaluation of the performance characteristic of the body 
protection relative to the task(s) to be performed, chemical concentration 
and properties, physical conditions present, duration of use, and the hazards 
and potential hazards identified. The type of protective clothing used must 
be approved by the regional health and safety director/manager and 
designee and specified in the HASP for the particular task 

12. TOTALLY-ENCAPSULATING CHEMICAL PROTEW S= 

’ Totally-encapsulating chemical protective suits (Level A) shall be used in conditions 
where skin absorption of a hazardous substance may result in a substantial 
possibility of immediate death, immediate serious illness or injury, or impair the 
ability to escape. 

12.1 Use - OHM will only use Level A protection when all other reasonatble 
efforts of controlling employee exposure through engineering or 
administrative means are not possible. 

12.2 ‘Authorization - Level A protection may only be used after authorization of 
the regional health and safety director/manager has been granted. 

123 Health and Safety Personnel - An appropriately experienced he&h and 
safety employee must be assigned to the project site where Level A is to be 
used. They must evaluate that the following items are rea* 

l Communications 

l Decontamination 

0 Emergency rescue procedures and personnel 

,,<c’-N. l Emergency medical attention ’ 

I 

12.4 OHM will discard and properly dispose of any Level A suit which has come 
in contact with chemical contaminants or sustained physical damage at least 
at the end of the project. 
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OHM personnel should not loan OHM personaI protective equipment to any client, 
subcontractor, or visitor personnel. If there are urgent circumstances, such as an 
emergency response where the equipment cannot be obtained elsewhere and 
chemical exposure is possible, OHM personnel can loan personal protective 
equipment such as respirators, protective clothing and other safety equipment to 
client personnel or personnel from other organizations. However because of the 
potential liability involved, approval of senior OHM management is required as 
well as the requirement that a representative of the company and the individual 
using the equipment execute an OHM Indemnification and Release Agreement. A 
copy of this agreement is attached in Appendix k 

13.1 

lx2 

w3 

Execution of Indemnification and Release Agreement - In general, the 
following will be required BEFORE the personal protective equipmeint may 
be loaned: 

l The OHM Regional Vice President (or designee) must specifically . 
authorize the loaning of personal protective equipment on the particular 
project 

l An authorized representative of the company whose personnel will use 
the equipment must sign the Indemnification and Release Agreement. 

l The individu;al who will use the equipment m also sign the 
Indemnification and Release Agreement attesting to the fact tha.t the 
individual is either experienced in the use of the equipment or has been” 
given instruction on the safe use of the equipment and is medicalLy 
qualified to wear the equipment. 

l An OHM representative must also sign the form as a witness to the . 
above. 

Contractual Requirement - An indemnification and release agreement is not 
required if providing personal protective equipment to clients or regulatory 
personnel is a contractual requirement, 

Exemptions - Hard hats, safety glasses, hearing protection, and protective 
clothing provided for cleanliness is exempted for the indemnification 
requirement. Instruction should be provided to the individual prior to 

wearing. * . 
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APPENDIX A 
OHM REMEDIATION SERVICES CORp. 

INDE~CATION AND RELEASE AGREEMENT - 
FOR PERSONAL PROTECIION CLGTHING 

FOR AND IN CONSIDERATION OF the use by the undersigned of property belonging to OHM 
Remediation Services Corp. (hereinafter referred to as “OHM?) and which may include full-fan mask 
respirators, selfcontained breathing apparatus, and other equipment and supplies, and other good and 
valuable consideration, the undersigned , for. himself and his successors, and assigns, does hereby release 
and discharge OHM, its officers, employees, agents, and subcontractors from any and all claims, actions, 
demands, damages, costs, loss of se&es, expenses, compensation, third-party actions, or suita, including 
attorneys fees, arising and resulting from the aforementioned use of property, equipment, or supplies 
belonging to OHM 

In addition, the undersigned, on behalf of his employer, principal, himself, and his successors, and 
assigns, agrees to release, save, and hold harmless, protect, indemnify, and defend OHM, and its officers, 
employees, agents, and subcontractors against any and all claims, actions, and expenses as above described, 
whether for bodily injury, property damage or destruction, or both, arising or resulting in any w,ay from the 
use by the undersigned of property of OHM and agrees to save, hold harmless, protect, indemnify, and 
defend OHM against any such claims, actions, or expenses, referenced above, that might be brought against 
OHM by any third persons or the heirs, successors, executors or assigns of the undersigned. 

P-- 
The undersigned acknowledges by signing that he has carefully read this Agreement, understands 

the contents thereof, and has freely and voluntarily signed the same. 

EXECUTED on * 19-. 

1. 

2. 

3. 

p1-*. 

I 

4. 

OHM Regional Vice President (or designee) authorizing use of equipment: 

C-LIE CENT USE; 

I authorize the individual(s) in 3. below to use OHM provided personal protective equipment 

Company Name 

Sign Name 

Print Name 

Title 

INDIVIDUAL USING EOUIPME~ I certify that I am familiar with the equipment 
and medically qualified to wear the equipment 

Company Name 

Sign Name . . 

Print Name 

NOTE: A continuation sheet can be used if more than one individual is to be certified 
to use equipment 

OHM Representative Acknowledging Signatures: 

Sign Name 
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TABLE1 
FACEPROTECl'IONSELECI'IONGUIDELINES 

Hazard Protection 

Flying Fragments, obj’ects, large chips, particles, Safety spectacles or goggles 
sand, and dirt from chipping, grinding, Supplement with face 
machining, masonry work, riveting, and shield for severe exposure 

a 
sanding 

Chemical splash from corrosive and chemical 
handling, pressure washing operations 
shield for severe exposure 

Goggles 
Supplement with face 

Nuisance dust from woodworking, buffing, 
and general dusty conditions 

Safety spectacles or goggles 

Hot sparks from grinding operations 

Molten metal from torch cutting operations 

Safety spectacles or goggles 
Supplement with face 
shield for severe exposure 

Shaded cutting goggles (see 
Table 3) and face shield 

Welding opkrations Safety spectacles and 
shaded welding hood (see 
Tables 2) 



TABLE 2 

GUSDEFOdCUTIlNGSHADENUMBERS 

(3Deration 
Gas Welding 
Light 
Medium 
Heavy 

Oxygen Cutting 
Light 
Medium 
Heavy 

Thim 
Minimum 

otective &j& 

Under l/8 4or5 . 
l/8 to l/2 5 or 6 
over l/2 6 or 8 

Under 1 
I to 6 
Over 6 

3 or 4 
4 or 5 
5 or 6 



TABLE3 

GUIDEFORWELDMGSHADENUMBERS 

ODeration 
ShieUing metal 
arc weMing 

Gas metal arc welding 
and flux cored arc 
welding 

,““S”” Aircarbon 
Air cutting 

Plasma arc weIding 

Plasma arc cutting 

Torch brazing 

Torch soldering 

Carbon arc welding 

Electrode Size . l/32 & 

Lessthan3 
3-5 
S-8 
More than 8 

Arc 
Lessthan 7 - 
60-160 8 10 
160-250 10 12 
250450 11 14 

Lessthan 1 
60-160 10 
160-250 10 
250-500 10 

(Light) 
pavy) 

150-500 
LCSShllSOO 
500-1000 

Less than 20 6 
20-100 8 
100-400 10 
400-800 11 

CLight) Lessthan 
(Medium) 300400 
(Hew) 400-800 

10 
10 
11 

8 
9 
10 

- 

Sugge!!tecl’ 
Shade No. 
mafort) 

11 
12 
14 

14 

:: , 

6 to 8 
10 
12 
14 

9 
12 
114 
3 or 4 

2 

14 

*As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a kghter 
<rr’& shade which g&s sufficient view of the weld zone without going below the minimum. In oqfuel gas 

welding or cutting where the torch produces a high yellow light, it is desirable to use a filter lens that 
absorbs the yellow or sodium line in the visl%Ie light of the (spectrum) operation. I 
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